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EVALUATION OF THE NUTRITION ASSISTANCE
PROGRAM IN PUERTO RICO

Volume II

Effects on Food Expenditures and Diet Quality

EXECUTIVE SUMMARY

The primary objective of this evaluation, mandated by Public Law

98-204, is to analyze the effects of the Nutrition Assistance Program (NAP)

on food expenditures and diet quality. NAP replaced the Food Stamp Program

(FSP) in Puerto Rico in 1982. In contrast to the FSP, NAP provides

benefits in the form of checks rather than food coupons and it has more

restricted income eligibility and benefit levels. The effects of NAP's

cash issuance provision were analyzed separately from the effects of NAP's
restrictions on program eligibility and the level of benefits. The

evaluation used two measures of household food expenditures--total food

expenditure, which includes food used at home and away from home, and the

money value of food used at home--and several measures of diet quality.

The total food expenditure variable provides the most comprehensive measure

of food expenditures, while the value of food used at home is more

. consistent with the nutrition measures, as they are based on food used at ----

home. The analysis using these measures consistantlv shows that NAP, and

particularly the cash issuance components of NAP, did not lead to major

_es in household food exmenditures or diet quality. In particular,
while NAP led to a small reduction in the total food expenditure of

households, the change to cash issuance itself had no effect. Other
measures of household food expenditure and nutrient availability showed
small declines due to NAP and smaller still due to cash issuance. These

changes are not different from zero in a statistical sense.

The NAP Changes

On July 1, 1982, the Commonwealth of Puerto Rico began operating a

cash food assistance program, known as the Nutrition Assistance Program, as

a replacement for the existing Food Stamp Program. The FSP had provided

eligible low income individuals and families with assistance since 1974 in

the form of food coupons. This program change was implemented as a result

of the mandate of the Omnibus Budget Reconciliation Act of 1981 (Public Law

97-35) that Puerto Rico's participation in the U.S. Food Stamp Program be

replaced by an annual $825 million block grant to provide food assistance

for needy persons, and because Puerto Rico subsequently decided to replace
food coupons with direct cash assistance.

The Nutrition Assistance Program differs from the June 1982 Puerto

Rico Food Stamp Program in three important respects: the food coupons have

been replaced by cash benefits; income eligibility limits and benefits have

been reduced to bring program costs into line with the reduced funding
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level of the block grant; and the block grant program has been capped at an

annual budget of $825 million.

The Companion Report

The secondary objective of this evaluation is to describe the set-

ting of the switch to NAP in terms of the unique socioeconomic and demo-

graphic environment of Puerto Rico, and to report on the effects of NAP on

program benefits and participation, administrative costs, and fraud and

error. The information requested by Congress on the secondary objective
was provided in an Interim Report on March 1, 1985. That Interim Report

was subsequently reissued as a companion volume to this current report and

retitled Evaluation of the Nutrition Assistance Program in Puerto Rico,
Volume I: Environment, Participation, Administrative Costs, and Program

Integrity.

The major findings of Volume I were:

o The Puerto Rico program setting is markedly different

from that of any of the 50 states, and generalizations
from Puerto Rico to any of the 50 states or vice versa

may not hold.

' o NAP retargeted benefits to households with less income,

producing a smaller participating population. By
September 1984, participation was down 111,000

households, a decline of 22 percent from June 1982 FSP
levels.

o NAP administrative costs are lower than under the FSP,

largely due to cash issuance which saved about 6 million
dollars.

o NAP also eliminated the potential for trafficking in food

coupons which was reported as a common occurrence under
the FSP.

The Analyses

This analysis of the effects of NAP on food expenditures and diet

quality is based on household food use survey data collected before and

after the introduction of NAP. The first survey of household food use in

Puerto Rico was conducted in 1977 and the second in 1984. The objectives

of this analysis were achieved through three basic steps:

1. A descriptive examination of the changes from 1977 to

1984 in household food expenditures and diet quality, as

well as changes in potential explanatory factors such as

vi



income and household size. This examination quantified
gross differences and identified factors other than NAP
that might confound the analysis.

2. A formal statistical analysis that provides estimates of

the effects of NAP on household food expenditures after

controlling for other factors. A second component

estimates the effect of changes in food expenditures on

nutrient availabilty.

3. A simulation analysis that allows the cash issuance

aspect of NAP to be evaluated separately from the

restrictions on eligibility and benefits.

Household Characteristics in 1977 and 1984

In order to make meaningful cross-year comparisons, similar groups

must be defined for 1977 and 1984 that take into account the change in

eligibility requirements under NAP. Participant households in 1977 are

divided into those which would have been eligible under the stricter

requirements of NAP and those that would have been ineligible for NAP

(after adjusting for inflation). In the following discussion, comparisons
are for 1977 NAP-eligible participants in the FSP and 1984 NAP participants
unless clearly indicated otherwise. Note also that all dollar values are

' in constant (1984) dollars, and all changes are in real terms.

1977 NAP-Eligible Participants versus 1984 NAP Participants. NAP-
eligible participants were similar in both years; however, there were

important changes over the seven years.

o The average size of participating households declined by
about .5 persons from 1977 to 1984 because of fewer

children per household.

o The components of income changed from 1977 to 1984 for

participating households, but total income, including

program benefits, was unchanged.

- Average weekly income, excluding program benefits, rose

by about $7, a 10 percent increase.

- The average amount of weekly food assistance fell by

approximately $6, a 14 percent decrease.

- Average income plus food benefits was about $110 in
both 1977 and 1984.

Ail Puerto Rico Households versus NAP-Eligible Participants. Both
the 1977 and the 1984 data indicate that participating households relative
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Overall Changes in Food Expenditures Between 1977 and 1984

Results from the descriptive analysis indicate average food
expenditures declined from 1977 to 1984.

o Comparing NAP-eligible participants in 1977 to 1984 NAP

participants, the decline is 6.7 percent for total food

expenditures and 6.0 percent for the money value of food
used at home.

o However, total food expenditures fell by 2.4 percent for

all Puerto Rico households, and the average money value

of food used at home fell by 3.3 percent, indicating that

other trends independent of NAP were affecting food

expenditure between 1977 and 1984. Statistical analysis

was needed to disentangle the NAP effects.

o There was a shift in the source of food used at home for

NAP-eligible participants between 1977 and 1984, with

declines in purchased food and increases in home-

produced food and food received as a gift or payment.

o There was also an increase of $.14 per person per week on

food away from home for NAP-eligible participants from

' 1977 to 1984. This increase mirrored a larger shift for
all households.

NAP Effects on Food Expenditures

In comparison to the former FSP, NAP was expected to reduce food

expenditures because of the restrictions on eligibility and bemefits and
the cash form of issuance. However, trafficking in coupons, which had

occurred under the FSP, was expected to reduce the magnitude of the cash

issuance effect. To the extent that food coupons were easily exchanged for

cash prior to NAP, cash issuance would not represent a major program

change.

o The statistical analysis indicates that NAP resulted in

reductions in total food expenditures of about 2.0

percent and reductions in the money value of food used at

home by about 4.4 percent for participants in the former
FSP.

o Results from the statistical and simulation analyses

provide separate estimates for the impact of cash

issuance and for the restrictions on eligibility and

benefits on FSP participants.

ix



- The change to cash issuance had no effect on total

weekly food expenditures per person, but resulted in a

70 cent or 2.4 percent decline in the money value of
food used at home.

- Restrictions on eligibility and benefits caused total

weekly food expenditures per person to fall by about 70

cents or 2.3 percent, and the money value of food used

at home per person to fall by about 60 cents or 2.0

percent.

Overall Changes in Nutrient Availability Between 1977 and 1984

The examination of the change in nutrient availability between 1977
and 1984 indicated that:

o The quality of the diets of participating households was

generally high in both 1977 and in 1984.

- The average nutritive values of food used at home by

participant households were considerably above the

Recommended Dietary Allowances (RDA).

- - For food energy and for 8 of the 11 nutrients examined,
the RDA were met by over 70 percent of the participant

households in both years.

- In terms of the quantity of food used by food group,

the use of fruit and grain products increased while the

use of dairy products fell, with little change in the

quantities used of the other products.

o The quality of the diets of NAP participants in 1984 was °

generally equivalent to or better than that of NAP-
eligible participants in 1977. An increase in the

efficiency with which participants purchased nutrients
made the achievement of diet quality possible in the face

of reduced food expenditures.

- There was an increase in nutrient availability per

dollar of food used at home for all nutrients except

for vitamin B12 ' which fell slightly.

- The percentage of households satisfying the RDA for

specific nutrients generally increased from 1977 to

1984. The exceptions were riboflavin and vitamin B12.
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NAP Effects on Nutrient Availability

Since nutrient availability was expected to be linked to food

expenditures, any decline in food expenditures because of the switch to NAP

could be expected to result in a reduction in diet quality. However, as

just discussed, because the effects on food expenditures were small, small

effects on nutri_ht availability were also expected.

o The statistical and simulation analyses of the effects of

NAP indicate a reduction in the availabilty of nutrients

from food used at home. The reductions follow directly

from the earlier findings that expenditures on food used

at home were less under NAP and that food expenditures

are linked to nutrient availability.

- The cash issuance component of NAP increased the

proportion of households failing to achieve the RDA.

The increase across food energy and five selected

nutrients ranged from 0.7 percentage points for calcium

to 2.5 percentage points for vitamin B6. However, in a
statistical sense these NAP reductions are not

different from zero.

- The restrictions on eligibility and benefits under NAP

also increased the proportion of households failing to

achieve the RDA. The increase ranged from 1.2

percentage points for food energy to 2.4 percentage

points for iron and vitamin B6.

- It is important to note that these results for nutrient

availability consider only food used at home and ignore

food consumed away from home because of data
limitations.

o The finding that NAP resulted in small reductions in

nutrient availabilty might appear to contradict the

finding from the descriptive analysis that diet quality

generally improved when 1977 NAP-eligible participants

are compared with 1984 NAP participants. Some aspects of

this apparent contradiction remain, but the following

helps reconcile the two:

- The nutrient availability per dollar spent on food at

home increased from 1977 to 1984. Apparently, Puerto

Rico households started purchasing more nutritious
foods for their food dollar. No direct evidence was

available on whether or not this shift was related to

NAP.
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- The statistical analyses appropriately attempt to

remove the influences of all other factors, such as

increasing educational attainment, and to estimate the

pure effect of the cash issuance and restrictions on

eligibility and benefits components of NAP. In

contrast, the comparison of 1977 and 1984 groups in the

descriptive analysis combines NAP effects with all the
other influences.

- Ail of the changes are small and the expenditure

changes due to cash issuance that underlie the changes

in nutrient availabilty are not significant in a
statistical sense. Hence, the cash issuance effects on

nutrient availability are also not different from zero
in a statistical sense.

Conclusion

In summary, the study shows that providing benefits in the form of

cash rather than coupons in Puerto Rico has had little or no effect on the

food expenditures or quality of diets of households in Puerto Rico.

Restricted eligibility and benefit levels have produced small reductions in

food expenditure and diet quality.
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I. OVERVIEW

This study, mandated by Public Law 98-204, has two objectives. The

primary objective is to analyze the effects of the cash food assistance

program in Puerto Rico, known as the Nutrition Assistance Program, on food

expenditures and diet quality. The results of this primary analysis are

presented in this report. The secondary objective is to describe the

environment in which the program was implemented and assess program

participation, administrative costs, and program integrity after more than

two years of program operation. A report on the results of that assessment

1,2
was submitted to Congress in March 1985.

A. THE NUTRITION ASSISTANCE PROGRAM
m

On July 1, 1982, the Commonwealth of Puerto Rico began operating a

cash food assistance program, known as the Nutrition Assistance Program

(NAP), to replace the existing Food Stamp Program (FSP) which since 1974

had provided eligible low income individuals and families with assistaDce

in the form of food coupons. This program change was implemented as a

result of two events. The Omnibus Budget R_conciliatlon Act of 1981

(Public Law 97-35) mandated that Puerto Rico's participation in the U.S.

Food Stamp Program be replaced by an annual $825 million block grant to

1That report is Volume I of this study--Evaluation of the Nutrition

Assistance Program in Puerto Rico: Environment, Participation, Administra-

tive Costs, and Pro,ram Integrity.

2An earlier study, mandated by Public Law 97-253, focused on the

initial implementation of the Nutrition Assistance Program and its early

effects on program participation and costs; a report on the results of the

first study was submitted to Congress in March 1983.
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provide food assistance for needy persons. This was follo_d by Puerto

Rico's decision to replace food coupons with direct cash assistance.

NAP continued to serve the same program purpose as the FSP:

"To . . . permit low income households to obtain a more nutritious diet

,, 1
through normal channels of trade by increasing food purchasing power.

NAP also continued to use the same basic program structure and retained

most of the operational features of the FSP. However, NAP differs from the

2
June 1982 Puerto Rico Food Stamp Program in three important respects.

First, the food coupons have been replaced by cash benefits. This

is a key NAP operational change in terms of the objectives of this evalua-

tion because it changes the form of the benefit issuance: under NAP,

recipients receive monthly benefits in the form of a check rather than as

coupons. Under the former FSP, each authorized household was mailed an

authorization to participate (ATP) card each month. Recipients then

exchanged the ATP card for food stamps at their local Department of Social

Services office. Under NAP, checks are mailed directly to recipients from

a central processing facility. Like food coupons, the checks are intended

to increase the food purchasing power of recipients. But, unlike food

coupons, NAP checks are freely negotiable for currency.

Second, the switch to NAP included reductions in eligibility limits

and benefit standards in order to bring program costs into line with the

legislatively reduced funding level of the block grant budget.

1public Law 95-113, Food Stamp Act of 1977, Sec. 2.

2The NAP program changes are described in detail in Volume I of the

Evaluation of the Nutrition Assistance Pro_ram in Puerto Rico, pp. II-24 to
II-30.
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Third, the program has been capped at the block grant level of $825

million, This means that, unlike the FSP, NAP is not indexed for

inflation The NAP gross income limit for a household of four is $8 000

per year, compared with the limit of $13,260 that would have applied for

the former FSP in November 1984.1 Similarly, the NAP maximu TM benefit for

the same household is $199, compared with the estimated $250 under the

former FSP. 2 Further, under NAP the benefit amounts may be adjusted up or

down each month by the proportion required to bring aggregate benefits into

line with available funds under the $825 million block grant.

The net impact of the program changes during the first three months

following the implementation of NAP was a reduction of $8.9 million (about

12 percent) in the monthly amount of benefits distributed. That reduction

_can be attributed to specific NAP changes as shown in Table 1.1, although

the exact amounts attributed to these changes should be viewed as

1The NAP gross income eligibility limit for a household of four was

fixed at an annual level of $8,000, compared to the June 1982 FSP limit of

$10,985. Subsequent inflation adjustments increased the FSP limit to

$13,260 as of November 1984. Thus, the NAP income eligibility limits in
November 1984 were 40 percent smaller than the limits that would have been

in effect under the former FSP. Proportional changes also occurred in the
FSP net income limits.

2The NAP maximum benefit for a household of four was set at $199,

which was 90 percent of the Puerto Rico FSP maximum benefit of $221 in June
1982. From June 1982 to November 1984, the FSP maximum benefit for the
continental United States has increased from $233 to $264 for a household

of four, a 13 percent change. Applying the 13 percent increase to the
Puerto Rico amount of $221 produces the estimate of $250. With constant

average income (in nominal terms) and average benefits equal to 80 percent

of the maximum benefit, the 13 percent increase in the maximum benefit

translates into the 16 percent increase in the average benefit used in the
Chapter IV simulations.
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approximations as they were not directly observed. 1 The change in the

maximum benefit under NAP reduced aggregate benefits by approximately $9.2

million. However, the generally positive pro rata adjustment of benefits

(to bring aggregate benefits in line with available funds) offset much of

this reduction ($5.0 million or 55 percent). The final NAP program change

which affected aggregate benefits and accounted for just over half of the

total reduction in the first three months was due to the tighter

restrictions on eligibility. As a result of the changes in NAP eligibility

requirements, benefits were reduced by about $4.7 million. The elimination

of indexing of the maximum benefit had no impact during the first three

months since the first increase under the former FSP would not have

occurred until October 1982.

The elimination of indexing of the maximum benefit becomes muchm

more important in later periods in which there would have been adjustments

of FSP benefits for inflation. Table 1.1 illustrates changes in NAP

benefits for the last quarter of calendar 1984. In this period, about one-

half Of the total change in benefits ($11.1 million) is attributed to the

elimination of indexing of the maximum benefit, and essentially all of the

remainder of the reduction is attributed to the more restrictive

eligibility provisions. An increasingly positive pro rata adjustment

completely offset the benefit change due to the reduction in the maximum

benefit under NAP.

1The procedures and assumptions underlying Table 1.1 are



TABLE I.l

ESTIMATED CHANGES IN NAP BENEFITS BY NATURE OF PROGRAM CHANGE,
JULY 1982 TO DECEMBER 1984

Monthly
Amount Total

per Number of Monthly
Household Households Amount

NAP Chan_e From FSP Levels (Dollars) (1,000) ($1,000)

FSP June 1982 146.69 515.4 75,604

NAP July 1982 - September 1982

NAP Change in Maximum Benefit -20,05 460,2 -9,227

NAP Pro Rata Adjustment 10.96 460.2 5,044

Elimination of Indexing -0- 460.2 -O-
of Benefits

Eligibility Provisions -85.40 55.4 -4,731

Total -8,914

NAP October 1984 - December 1984

NAP Change in Maximum Benefit -20.45 402.8 -8,237

NAP Pro Rata Adjustment 20.29 402.8 8,173

Elimination of Indexing -27.45 402.8 -11,057
of Benefits

Eligibility Provisions -112.85 95.0 -10,721

Total -21,842

i i

NOTE: This table appears as appendix Table E.I with footnotes appended providing
sources and technical details.
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B. THE OBJECTIVES OF THIS REPORT

The bill which extended the cash Nutrition Assistance Program in

Puerto Rico (H.R. 4252, later passed as Public Law 98-204) mandated the

current evaluation. As noted, the primary objective of this evaluation is

to determine whether NAP--by replacing food coupons with cash assistance

and by restricting eligibility and benefits--has affected food expenditures

of participating households and the nutritional adequacy of their diets.

The intent of the research is to answer questions such as the

fo llowi ng:

o What was the change in household food expenditures from

1977 to 19847 How much of that change was due to:

Cash issuance?

Restrictions on eligibility and benefits?

o What was the change in nutrient availability from 1977

to 19847 How much of that change was due to:

Cash issuance?

Restrictions on eligibility and benefits?

In order to assess whether food expenditures and diet quality_were

affected by cash issuance and restrictions on eligibility and benefits,

information is needed on household food expenditures and nutrient availa-

bility before and after the conversion to NAP. These data on food expendi-

tures and nutrient availability are available from two Puerto Rico house-

hold food consumption surveys. The first was a supplement to the Nation-

wide Food Consumption Survey and was fielded during 1977 when the former

FSP was in effect. The second was a similar survey conducted during 1984,

after Puerto Rico's cash NAP had been operating for over two years.
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Both descriptive and formal statistical approaches are used in the

analysis. Tabular comparisons of the 1977 and 1984 data provide an

estimate of the total differences in food expenditures and nutrient

availability between the two years. These differences are the result of

NAP as well as all other influences on food expenditures and nutrient

availability. The limited ability of tabular comparisons (which are

essentially comparisons of average values) to isolate the impact of NAP on

food expenditures and nutrient availability from the confounding effects of

other factors unrelated to NAP, is the reason for the formal statistical

analysis. In the statistical analysis of food expenditures, both program

participation and food expenditures are analyzed, and the resulting

estimates are used to obtain the separate effects of the change from

coupons to cash and the restrictions on eligibility and benefits. The

effects of NAP on the nutritional adequacy of diets are obtained from the

statistical estimates of the effect of food assistance benefits on food

expenditures and the effect of food expenditures on nutrient availability.

The results of the analyses of household food expenditures and diet

quality are presented in Chapters III and IV respectively.

C. THE COMPANION REPORT

The companion report, first submitted to Congress in March 1985,

provides contextual and program information which constitute the background

for this assessment of the impacts of NAP on food expenditures and

nutrition.
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Questions on the economic and demographic context examined in the

earlier report include the following:

o How have population growth, urbanization, and changing

demographic composition affected poverty and hence, the
scale of the food assistance program?

o How have economic growth and employment, interacting
with the demographic factors, affected poverty and

hence, the scale of the food assistance program?

o What do vital statistics data tell us about trends in
health status in Puerto Rico?

o What has been the pattern of food consumption in Puerto

Rico over time, and how does it relate to economic

changes, demographic changes, and food assistance

program changes?

Questions on program participation, administrative costs, and

program integrity examined in the companion report include the following:

o What have been the effects of the switch to NAP on

benefits and participation over the past two years?
What were the earlier effects of the elimination of the

purchase requirement (EPR)?

o How has the composition of participating households

changed in the switch to NAP?

o What were the administrative cost savings generated by
the switch to NAP?

o What was the level of fraud and error in the Puerto

Rico FSP, and what was the change under NAP?

o What was the extent of food stamp trafficking, and how

may that affect the expected impact of cash issuance?

D. THE ORGANIZATION OF THIS REPORT

The organization of this report follows. The data used in the

analysis of the NAP impact on food expenditures and nutrient availability,

together with descriptive information comparing participating as well as
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all sample households between 1977 and 1984, are presented in Chapter II.

The results of the analysis of the impact of NAP on food expenditures and

on nutrient availability, including estimates of the separate effects of

cash issuance and of restrictions on eligibility and benefits, are

presented in Chapters III and IV respectively.
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II. DESCRIPTION OF HOUSEHOLD CHARACTERISTICS IN 1977 AND 1984

The evaluation approach specified by Public Law 98-204 and the

accompanying House Report (Congressional Record, November 15, 1983, H9893)

is a comparison of Puerto Rico households which receive cash food

assistance with Puerto Rico households which receive coupons. Since no

data on food expenditures and nutritional adequacy of diets were available

for households which receive cash food assistance, Congress specified that

data be collected on food use by Puerto Rico households which receive cash

benefits under NAP. The survey was fielded in Puerto Rico between July

1984 and December 1984 and is called the 1984 Puerto Rico Household Food

Consumption Survey. This evaluation is based on data from both the 1984

survey and earlier food use data collected between July 1977 and December

1977 as part of the Puerto Rico Supplement to the Nationwide Food

1
Consumption Survey.

A. DESCRIPTION OF DATA

The 1977 and 1984 survey samples were both representative of the

Island's population. They were also almost identical in terms of the data

collection methodology. Within this basic similarity, the 1984 analysis

sample was somewhat smaller than the 1977 analysis sample (2,423 households

in 1984 versus 2,940 households in 1977). The 1984 sample was also

designed to contain a proportionately greater share of households which

1Data on household food use from the 1977 Puerto Rico survey are

described in USDA/HNIS Preliminary Report No. 9 (1982a).
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participated in the FSP but were ineligible for NAP because of its more

stringent income eligibility limits.

1. Data on Household Food Use

These two surveys provide detailed information on household food

use. 1 Household food use refers to food and beverages (alcoholic and

nonalcoholic) used from household food supplies during the seven days

preceding the interview. Included are: food and beverages consumed at

home; food and beverages carried from the home and eaten elsewhere; food

fed to pets or discarded; and all food brought into the household for

consumption, including any part that was discarded either before or after

preparation. Food purchased with cash, credit, or food stamps and food

that was home-produced, received as a gift or payment for work, or received

through other programs are all included in the measure of household food

use. Ordinary pet food, food given to animals for commercial purposes,

food and beverages given away or sold to persons outside the household, and

food and beverages bought, but not yet consumed, are not included.

It is important to note that household food use is not equivalent

to food intake by individuals in the household. Food intake refers to food

actually eaten and is, in general, substantially less than food used. The

difference between the amount of food that disappears from the household

1The 1977 Puerto Rico survey also included a 24-hour recall of food

intake by individuals. These data are not used in the Puerto Rico

evaluation, since comparable data for 1984 do not exist. Findings from the

individual intake data are presented in USDA/HNIS Preliminary Report No. 12
(1982b).
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food supplies and actual food intake can be attributed to food waste or

1
loss and to differences in the survey methodologies.

The survey methodology was based on a seven-day recall of food used

from household food supplies. Respondent households had been contacted at

least seven days prior to the actual interview and asked to maintain

records of shopping lists, menus, grocery receipts, prices of food, and

labels that would help them provide information on food use. Trained

interviewers administered the interview in Spanish to the person in the

household who had primary responsibility for meal planning and

preparation. For each food item used from household food supplies during

the previous seven days, the interviewer recorded the type of food, form

(fresh, canned, or frozen), quantity used, price paid (if appropriate), and

. source (purchased, home-produced, or gift or pay). Data were also

collected on the number and type of meals (morning, noon, or evening) eaten

from household food supplies by household members and others, on the snacks

and refreshments eaten by guests, and on meals eaten away from home by

household members. In addition to the data on food use, information was

obtained on household characteristics presumed to be related to food use

1The main differences between the survey methodologies for

obtaining data on food use and food intake which could lead to disparities

between the quantity used and the quantity eaten are: (1) the two surveys
usually cover different time periods, with the food intake survey covering

between 1 to 3 days and the food use survey covering a 7-day period; (2)

weekend days, which are relatively high consumption days, are reported less
frequently for the food intake surveys than other days of the week; and (3)

a larger number of meals at home are reported in food use surveys than in

food intake surveys.
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and diet quality--such as participation in the FSP and NAP, participation

in other food assistance programs (School Lunch; School Breakfast; Special

Supplemental Food Program for Women, Infants, and Children (WIC); or

programs for the elderly), household composition, income, education and

employment of the household heads, urbanization, tenancy, and food buying

practices.

Total food expenditures from these surveys are the sum of the money

value of food used at home, the amount spent on meals and snacks away from

home, and the subsidy value of school lunches and school breakfasts. The

money value of food used at home includes the value of food used from

household food supplies by household members, roomers, boarders, employees,

and guests. It is derived from the quantity of the individual food items

used by the household during the seven-day period preceding the

interview. The money value of food used is obtained by multiplying the

quantity (in pounds) of each food item used by its respondent-reported

price per pound. Food not purchased directly by the household (i.e., home-

produced food or food received as a gift or pay) is valued at the average

price per pound for that food item that was paid by the survey households

reporting its purchase and use. The total money value of food used at home

is obtained by summing the money values of the individual food items.

2. D_ta on Household Nutrient Availability

Data on household food energy and nutrient availability are also

calculated from the quantity of each food item used by the household.

Caloric and nutrient contents of each food item are obtained from tables of
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the nutritive value of foods. 1 Total household availability of food energy

is derived by summing the food energy of the individual food items used.

The household availability of nutrients is obtained in similar fashion by

summing the nutritive values of the individual food items. Nutritive

values pertain to the edible portion of the food used from household food

supplies, with some adjustments for vitamin losses during preparation.

A crucial feature of both the 1977 and 1984 surveys is that

household nutrient availability data are based on food used from household

food supplies. This point has two important implications. First, just as

food used exceeds food intake, nutrient availability overstates nutrient

intake. 2 Second, nutritive values are not available for food eaten away

from home. Thus, in the evaluation of NAP, it is important to make an

adjustment for meals eaten away from home (or the proportion of total food

use accounted for by food away from home) if the proportion of meals eaten

away from home differed between the two years. Otherwise, if the number of

meals away from home (for which no nutrient data are available) were

greater in 1984 than in 1977, then NAP would appear to have reduced fhe

1The sources for the nutritive values are B. Watt, and A. Merrill

"Composition of Foods . . . Raw, Processed, Prepared, U.S. Department of

Agriculture, A_ricultural Handbook 8 (revised), 1963; the supplements to

the A_ricultural Handbook (8-1, 1976; 8-2, 1977; and 8-3, 1978); and M.L.

Orr, "Pantothenic Acid, Vitamin B6 and Vitamin Bi2 in Foods," U,S, Depart-
ment of Agriculture, Home Economic Research Report No. 36, 1969. Some

values from these reports were revised by the Nutrient Data Research Branch

of HNIS to reflect the current state of knowledge on nutritive values.

2In addition, neither nutrient availability nor nutrient intake are
synonymous with nutritional status, since nutritional status depends not

only on what is eaten but also on how the food is digested, metabolized,

stored in the body, and excreted (Kennedy, 1983).
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availability of nutrients to recipients regardless of whether any change

occurred in the nutritive value of food used at home.

3. Measures of Household Composition

A consistent finding of previous research based on food use data

similar to the data analyzed for this evaluation is that household size and

composition have important effects on food expenditures and nutrient

availability. Larger households and households with certain types of

members (e.g., teenaged males) have been found to consume greater

quantities of food, resulting in higher food expenditures and greater

nutrient availability than is found for households of other sizes and/or

composition. Three basic measures of household composition are used in

research on food use data:

1. Household aize

2. Household size in adult-male-equivalent persons

3. Household size in equivalent nutrition units

The first measure of composition--household size--is simply the

number of persons in the household and is the easiest measure to use in

analyses of food expenditures and nutrient availability. It is typically

adjusted to 21-meal-at-home equivalent persons to account for differences

in the number of meals eaten at home (21 meals-at-home in a week equals one

person). One problem with household size and household size in 21-meal-at-

home persons is that all household members are treated identically and

thus, the age and sex of the household members are assumed unrelated to the

amount of food use. This assumption is questionable since it is likely

that variations in either food expenditures or nutrient availability can be
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attributed in part to the age and sex, as _11 as the number, of household

members. For example, a household consisting of a woman and two children

has different nutritional requirements (and hence, is likely to have

different food expenditures) than a household of similar size with three

adult males.

The second measure of composition--household size in

adult-male-equivalent persons--adjusts actual household size for the age

and sex of the household members. The adjustment procedure weights each

household member by the nutritional requirements of that member relative to

the nutritional requirements of an adult male aged 23-50.1 The sum of

these weights gives household size in adult-male-equivalent persons. For

example, consider the following household with a male and female head each

. aged 30, a boy aged 15, and a girl aged 12:

Requirements for

Food Energy Relative
HouseholdMember (KAlocalories) Needs

Pale, aged 30 27 O0 1.00

Female,aged30 2000 .74

Male,aged15 2800 1.04

Female,aged12 2200 .81

Householdsizein adult- 3.59

male-equivalent persons

1These requirements are obtained from the 1980 Recommended Dietary
Allowances (RDA), which were determined by the National Research Council of

the National Academy of Sciences. Note that the 1980 RDA are used for both
the 1977 and 1984 data.
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The number of adult-male-equivalent persons in this household, based on the

relative needs of the household members for food energy, is 3.59.

The final measure of composition--household size in equivalent

nutrition units--is the number of adult equivalent males in the household

eating meals from the household food supplies. It adjusts actual household

size for both the age-sex composition of the family members and the

proportion of meals eaten away from home. Continuing with the previous

example, suppose the male head ate two-thirds of his weekly meals at home

and the other household members ate all their meals at home:

Proportion of Equivalent
Relative Meals Eaten Nutrition

HouseholdMember Needs at Home Units

Male,aged30 1.00 x .67 = .67o

Female,aged30 .74 x 1.00 = .74

Male,aged15 1.04 x 1.00 = 1,04

Female,aged12 .81 x 1.00 = .81

Householdsizein 3.26

equivalent nutrition units

Household size in equivalent nutrition units for this hypothetical

household, based on the relative needs for food energy, is 3.26 persons.

B. HOUSEHOLD CHARACTERISTICS

An important component of the evaluation of the effect of NAP on

food expenditures and nutrient availability is a detailed descriptive

analysis of iow income households in Puerto Rico before and after the
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replacement of the FSP with a cash assistance program. This analysis

serves two purposes:

1. To provide comprehensive demographic and socioeconomic

profiles of all households and program participant
households in Puerto Rico before and after the

introduction of NAP, and

2. To identify changes in background factors that may
affect food expenditures and nutrient availability and

which need to be considered in the statistical analysis
of the relative impacts of cash and coupons.

The descriptive analysis of this section addresses these objectives

by presenting data on the socioeconomic, demographic, and food purchas-

ing/preparation characteristics of all households and program participant

households in 1977 and 1984. In making comparisons between program

participant households under the FSP and NAP, it is important to note that

the program eligibility requirements were stricter under NAP, resulting in

the loss of eligibility for some former FSP households. In order to

provide a comparison group for the 1984 NAP participants that, at least

partially, controls for these changes in the eligibility criteria between

1977 and 1984, the 1977 FSP participant households have been separated into

those which would be eligible for participation under the 1984 NAP rules

(adjusted for inflation) and those which would be ineligible. The first

group, the NAP-eligible participants, provides the 1977 counterpart for the

NAP participants in 1984, while the second group, the NAP-ineligible

participants, provides an overview of the households made ineligible for

assistance under the stricter eligibility rules of NAP.
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1. Household Size, Income, and Participation in Food Assistance Programs

The first descriptive profile of Puerto Rico households includes

information on household size, income, and participation in food assistance

programs.

Household Size. Between 1977 and 1984, average household size in

Puerto Rico dropped from nearly 4 members to approximately 3.7 members, as

shown in Table II.l.1 Average household size for program participant

households also dropped, although the 1977 FSP and 1984 NAP participant

households were on average .5 members larger than the typical households of

their respective years. The drop in the average size of program partici-

pant households occurred despite the fact that the households of the NAP-

eligible participants in 1977 tended to be larger than those of the NAP-

. ineligible participants. Average household size was 4.6 for NAP-eligible

participants, compared to 4.2 for those households made ineligible under

NAP.

The difference across time in average household size and the larger

average size of program participant households persist when household size

is adjusted for meals eaten away from home, for adult male equivalents, and

for equivalent nutrition units. That is, average household size in 21-

meal-at-home persons, in adult male equivalents, and in equivalent

nutrition units were all higher in 1977 than in 1984 and, within each year,

1The estimates presented in this volume differ for some charac-

teristics, including household size, program participation and income, from

those reported in Volume I. The estimates in this volume are based exclu-

sively on the 1977 and 1984 household survey data, while the Volume I
estimates were based on administrative data, census data, and other

sources. Presumably, the survey estimates differ from the other sources

because of sampling error, other measurement error, possible misreporting,

and differences in concepts and definitions.
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TABLE IX. 1

SELECTED CRARACT1ERISTICS G(r IsOUSE!tOLDS IN PLIitTO i_ICO. 1977 A]_ 1984:
HOCSEHOLD SIZE, I_(]_E, AND PAI{TICIPATIOH IN FOOD ASSISTANCE PROGBA_

(meanS. insteps as noted)

1977 1984

FSP Participants
Household All NAP MAP All NAP

Characteristic Households All KLtslble Ineltjible Boueeholds Parc lcipant e

liouzehcld Size (persona) 3.98 &.el 4.55 &.23 3.66 4.15

Normalized !lousehold Sire
( 2 l-Heal-a t-rlaue-Person-
sq.*valenc. ) 3.79 4.30 4.35 3.92 3.41 3.89

Household S2ze in
]MGIC HaZe squlvalents 3.&O 3.80 3.82 3.62 Z. 16 3.52

Household Size In Equivaleoc
Nutrtcioo Unite (21-Haas-sC

be-AdttXt-Haleosquivalsut I ) 3.07 3.&9 3.32 3.18 2.76 3.13

Number of children JSed
18 or loonier 1.63 2.19 2.25 1.69 1.29 1.79

Number of Adults _ed
19 or Older 2.35 2.22 2.30 2.54 2.38 2.38

ioueihold Cash Income (S/meek) a 162.82 81.69 66.36 200.58 ISK).0I 73.08

Pood Stamp Bonus Value or
V&Lue pf NAP Benefits ($/omak)a 19.54 41.92 43.28 31.38 14.16 37.20

Household Cub Income Flue Value
of Food Scamp Progrnu
or NAP Benefits ($/meak)a 182.37 123.63 109.63 232.16 20&.17 110.28

Proportion of Rouaaholdm
Part icipacing in

Pood Scamp Profrma .&66 1.000 1.000 1.000 _
Nutrition Assistance Prowram .... .581 1.000
wXC .009 .016 .017 .007 .042 .096
School lunch .326 .&&O .&&5 .399 .356 .485
School Breakfast .060 .102 .105 .078 .084 .148

Sdmpls Size 2,940 1.381 1,231 130 2,423 883

SOURC2: 1977 Puerto tics Supplement to the Nationutde Food Cousumption Survey; 1984 Puerto lacs Household Food
Couumpttou Survey.

NOTES: All nulno and proportioaa are umighcod; simple sizes ara unvetslhced. Ftluras are computed usiug data from
' households urLth valid respouees (i.e.. aon-utssinJi) for thc question or. in the came of J_ncome. valid

raapoumas and Imputed values. Figures are pressured for bousekmepinf households ouly (housaholds vtch st
Isaac sue perooo hmvtnf 10 or more meals from household food supplies duriuf the 7 days precadln_ che
incervtav) vtth income per household meBber pester thou $5 per meek in 1977 and $7.15 per reek tn 1984.
Standard dev_ictoue are provided in appendix Table E.2.

mall dollar values are in constant (1984) dollars.
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A comparison of those households which _ould have been made

ineligible for food assistance under NAP to the NAP-eligible participants

indicates that there was a substantial difference in average household

income. With the average weekly income of NAP-ineligible households ($201)

substantially greater than that of NAP-eligible households (and of all 1977

households), it is clear that the tighter eligibility requirements of NAP

tended to eliminate the higher income households from the program.

Pro_ram Participation. Given the Iow average income levels in

Puerto Rico, it is not surprising that approximately one-half of the

households in Puerto Rico reported participating in the FSP in 1977. This

high level of participation dropped following the implementation of NAP,

with its tighter eligibility requirements. In 1984, program participation,

as reported in the survey, was 38 percent of all households.

While participation in NAP fell from the levels of the former FSP,

participation in other food assistance programs rose from 1977 to 1984,

with FSP and NAP households comprising disproportionate shares of the

participants in the other programs. In particular, 44 percent of 197'7 FSP

participant households and 49 percent of NAP participant households

participated in the School Lunch Program, compared to 33 percent of all

households in 1977 and 36 percent in 1984.

2. Social and Demographic Characteristics

The data on the social and demographic characteristics of Puerto

Rico households, presented in Table II.2, suggest that the socioeconomic

status of households in Puerto Rico improved somewhat between 1977 and

1984. Households in 1984 were more likely to have household heads with

higher educational attainment, more likely to have household heads who were
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TABLE 11.2

SELECTED CHARACTERISTICS OF HOUSEHOLDS IN PUERTO RICO, 1977 &!iD 1984:
SOCIAL AND DDIOGaAP_IC CRAiACTEEISTICS

(percent of households)

1977 198z,
FSP l_rt Ici]mats

House hold All NAP !i_ A11 NAP

Characteristic Households &Il LllEible 12_eltfible Rouseholds I_rticlpanc t

Hale hod Prelent in Household 79.0 7&.3 7&.l 75.7 72.& 65.9

Age of Nsle bad
Under 35 years 22.1 21.5 20.5 28.9 16.1 22.7
35 co 59 years 51.8 48.9 49.0 &7.8 50.6 46.6
60 years and over 26.1 29.6 30.& 23.4 33.3 30.7

Education st Hale Bead
None 5. 2 9.1 9.9 3.4 4.3 7.4

Sou, elemurary school 35.2 50.9 52.9 36.4 33.5 51.6
Coupletnd eleuentary school 20.9 21.7 22.2 17.9 . 18.? 22.6
Coupletad at lnist high school 38,6 18.2 15.0 42.3 43.5 18.&

Hale bM hployed &3.9 29.3 26.8 49.2 SI.9 35.2

Female bid Preoent in Rousehold 95.7 06.2 96.4 94.8 96.0 96.7

Age of PmLle bad
Under 35 years 27.4 28.8 27.5 M.5 20.9 26.2
3._ to 59 year,, 53.0 50.7 50.7 50.2 51.1 47.8
60 years and over 19.6 20.6 21.7 11.2 28.0 26.0

°

EdUCatiOn Of Penile bad
None 7.9 12.8 14.1 2.6 6.8 10.2
suue eleuenrary school 37.5 50.3 _2.2 3L6 33.7 46.8
Coupletad elementary school 20.2 22.0 21.6 25.6 19.3 22.5
Coupleted at lust high school 34.& 14.8 12.1 36.2 &0.2 20.6

Female u. ad hployed 19.8 9.3 7.3 24.9 22.5 7.2

hca
Black 11.2 13.8 13.9 13.4 10.7 12.6
Other 88.8 86.2 86.1 86.6 89.3 87.4

_--orr eph/c location
Central city 27_6 22.4 21.7 27.5 26.5 19.3
Suburban 17.3 11.6 10.4 20.9 16.6 11.6

Nomet ropoLt tan 55, l 66,0 67.8 51.6 56,9 69.1

Rousing Arranlsninc8
ova hone 75.6 71.0 70.7 73.3 76.9 67.7
lent for Cash 20.5 23.2 23.2 22.9 16.8 2&.4

Occupy without rent 3.9 5.9 6.1 3.8 4.3 7.9

Sample Size 2,940 1,381 1,231 150 2,423 883

SOURCe: 1977 Puerto Lico Supplement to tho Nationwide Food Consumption Survey; 1984 Puerto ILtco Household Food
Consumption Survey.

NOTES: All permute are uetfhted; sample sises ore mwLghted, f_urse are emputod uiq date frou households leith
valid respou*eo (i.e., uon-ulosiu_) for timt question. Figures are wmntd for housekeeping households
only (households with at least oM peroou boring 10 or mrs uenls frue household food i_pplise during the 7
day0 preceding the lnterv_eu) with luco_ per household muber gTaater thau 85 per me& In 1977 and S7.15 per
seek in 1984.
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employed, and more likely to own their own home than were households in

1977. However, households in 1984 were also more likely to be headed by a

single female than were their 1977 counterparts. In terms of race and

geographic location, the 1977 and 1984 households were very similar.

In comparing the social and demographic characteristics of NAP-

eligible participants between 1977 and 1984, much the same pattern emerges,

although at a lower socioeconomic status than was true for households in

general. The 1984 NAP participant households were more likely to have

household heads with higher educational attainment, more likely to have

male heads who were employed (female heads were equally likely to be

employed in 1977 and I984), and more likely to be headed by a single female

than were the 1977 NAP-eligible participants. The two groups of partici-

pants were very similar in terms of the other socioeconomico

char act eri sti cs.

The socioeconomic status of the participating households who were

not eligible for NAP in 1977 was consistently higher than that of the NAP-

eligible participants. Thus, the tighter eligibility requirements ofNAP

appear to have targeted the food assistance benefits to those households

with the lowest socioeconomic attainment,

3. Food Purchasin_ and Preparation

With respect to food purchasing and preparation, there appears to

be little difference across all households and program participant

households in 1977 and 1984 as to the person usually responsible for meal

planning, shopping, and preparation. As shown in Table II.3, in the
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TABLE II.3

SELECTED CHARACTERISTICS OF HOUSEHOLDS IN PUERTO RICO, 1977 AND 1984:
FOOD PURCHASING AND PREPARATION

(percent of ,households)

1977 1984

FSP Participants
Household All NAP NAP All NAP

Characteristic Households Ail Eligible Ineligible Households Participants

Female Head Meal Planner 89.7 89.7 89.7 89.9 88.9 89.6

Female Head [4esl Preparer 88.6 88.4 88.4 88.5 87.2 88.3

Female Head Food Shopper 73.2 71.7 70.8 78.1 72.2 72.9

Major Shopping Frequency
More than _ekly 10.1 8.4 8.1 10.3 7.5 4.7
Weekly 32.7 27.1 26.9 28.1 21.7 13.0
Every other week 27.8 25.4 25.0 27.8 26.1 18.2
Monthly or less than monthly 28.1 38.4 39.0 33.8 40.8 61.3
Never 1.3 0.9 1.0 0 3.9 2.8

Kind of Store for NaJor Shopping
Supermarket 65.8 54.2 51.9 71.6 77.6 71.5

I Small store 6.0 7.9 8.4 4.1 4.7 7.3

Open marketplace 0.4 0.4 O. 5 0.4 0.6 O. 3
Old-style market (colmdo) 25.9 36.3 38.4 20.2 13.5 18.1
Ocher 2.0 1.2 0.9 3.6 3.5 2.8

Sample Size 2,940 1,381 1,231 150 2,423 883

SOURCE: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto Rico Household Food

Consumption Survey.

NOTES: All percents are weighted; sample sizes are unweighted. Figures are computed using data from households with
valid responses (i.e., non-missing,) for that question. Figures are presented for housekeeping households

only (households with at least one person having lO or mDre meals from household food supplies during the 7
days preceding the interview) with income per household member greater than $5 per week in 1977 and $7.15 per
week in 1984.



majority of households of all types across both years, this person was the

1
female household head.

Households did differ, however, with respect to the frequency and

location of shopping trips. Between 1977 and 1984 there was a marked

decline in the frequency of major shopping trips for all households and for

program participant households in particular. In 1977, 28 percent of all

households and 39 percent of all NAP-eligible participant households

shopped on a monthly or less-than-monthly basis. By 1984, the percent of

all households shopping on a monthly or less-than-monthly basis had

increased by 13 points and the percent of NAP participant households had

increased by 22 points. The tendency of substantial proportions of NAP-

eligible participants to shop on a relatively infrequent basis may reflect

the timing of food expenditures relative to the receipt of monthly food

assistance benefits.

The kind of store selected for major shopping trips changed

somewhat for all households between 1977 and 1984 and changed considerably

for NAP-eligible participant households. In 1984, the shopping'patterns

were similar for NAP participants and households as a whole. Supermarkets

were the usual shopping place for both groups, with old-style markets

("colmados" or "mom and pop" markets) the next most common type of store.

NAP participants were slightly less likely to shop in supermarkets and

slightly more likely to shop in old-style markets. This pattern represents

iThis household characteristic has implications for the statistical

analysis of food expenditures and nutrient availability. Since the female
head is generally the household member making food expenditure decisions,

variables controlling for her characteristics are included in the

statistical analyses.
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a shift from the shopping patterns of 1977 for both all households and NAP-

eligible participant households. However, the shift away from old-style

markets to supermarkets was much greater for the NAP-eligible

participants. This shift in shopping locations between 1977 and 1984 is

consistent with the focus group finding reported in Volume I that food

coupons under the FSP could be exchanged most readily for cash or used to

purchase ineligible items at "mom and pop" type markets. With the switch

to cash issuance under NAP, participants would not need to rely as heavily

on old-style markets and could switch to supermarkets, which the focus

group members reported to be less expensive.

4. Summa rM of Findin_ s

One of the purposes of the profile of household characteristics in

' Puerto Rico before and after the introduction of NAP was to identify

changes in background factors which could affect food expenditures and

nutrient availability and which need to be considered in the statistical

analysis of the relative impacts of cash and coupons. There are several

such changes which have been identified. First, there were substantial

changes in household size and composition between 1977 and 1984, with the

average size of households of NAP-eligible program participants declining

by about .5 children. In addition, the overall income level of the NAP-

eligible program participants was essentially unchanged over the period,

although the components of that income changed considerably. Average

weekly income rose by about 10 percent, while the average amount of weekly

food assistance benefits fell by approximately 14 percent from 1977 to

1984. The net effect of these changes in income and food program benefits

was to leave the average amount of income plus program benefits for NAP-
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eligible program participants unchanged between 1977 and 1984. The final

change between 1977 and 1984 to keep in mind when interpreting the findings

of the statistical analysis is the major shift in shopping patterns by

program participants. The shift away from old-style markets in 1977 to

supermarkets in 1984 is consistent with prevalent trafficking under the

FSP. To the extent that food stamps could be easily exchanged for cash,

the cash issuance change would not be expected to lead to major reductions.
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III. THE IMPACT OF NAP ON FOOD EXPENDITURES

This chapter provides estimates of the impact of NAP on total food

expenditures and the money value of food used at home. First, a

descriptive analysis of food expenditures shows the difference in food

expenditures between NAP participants in 1984 and FSP participants in

1977. Second, statistical and simulation techniques are used to isolate

the impact of NAP from the impacts of other factors on food expenditures.

The results of the analysis indicate that the change to cash

issuance caused no reduction in total food expenditures of program

participants and approximately a 2.4 percent reduction in the money value

of food used at home. The restrictions on eligibility and benefits imposed

by NAP resulted in a 2.3 percent decline in total food expenditures and a

2.0 percent decline in the money value of food used at home.

A. ANALYS IS STRATEGY

The evaluation of the effect of NAP on food expenditures in Puerto

Rico consists of a comprehensive descriptive analysis and a formal

statistical awd simulation analysis. The descriptive analysis examines in

detail four key measures of food expenditures collected in the two surveys:

i. Total food expenditures--which is the total money value

of food used and, therefore, the sum of the following

three categories

2. Money value of food used at home--which includes

purchased food, home-produced food, and food received as

a gift or payments

3. Amount spent on meals and snacks away from home

4. Subsidy value of school lunches and school breakfasts
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Average values of these measures of food expenditures are presented

for FSP participants in 1977 and NAP participants in 1984, as well as for

all households in both years. Because the FSP participant and NAP partici-

pant groups are not strictly comparable (due to the more stringent

eligibility limits under NAP), the food expenditure behavior Of FSP

participants in 1977 is also analyzed separately for NAP-eligible and NAP-

ineligible participant households in 1977.

The descriptive analysis can provide only a first look at the

difference in food expenditures between NAP participants and FSP partici-

pants, since it cannot fully isolate the effects of NAP from the effects of

changes in factors unrelated to NAP on food expenditures. Nor can it

partition the total effect of NAP into the effect of cash issuance versus

the effect of restrictions on eligibility and benefits. It is these

limitations, as well as the need to obtain the most accurate estimates of

the impact of NAP on food expenditures, that motivates the second component

of the analysis--the statistical analysis.

The statistical analysis of food expenditures focuses on total food

expenditures and the money value of food used at home. Briefly, this

analysis provides estimates of program impacts that are independent of

other household characteristics that also affect food expenditures. In

addition, the statistical analysis also takes into account the program

participation decision of eligible households, by implicitly allowing the

decision to participate in a food assistance program to be related to food

expenditures. Simulation analysis uses the statistical estimates of the

effect of NAP on food expenditures to quantify the changes in household
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food expenditures attributable to cash issuance and to the restrictions of

eligibility and benefits under NAP.

B. DESCRIPTIVE ANALYSIS OF FOOD EXPENDITURES

This section presents a descriptive analysis of food expenditures,

which is essentially a comparison of average values for participant groups

in 1977 and 1984. First, average values of food expenditures are presented

for four groups of interest:

1. Ail households, 1977

2. FSP participants, 1977

a. eligible for NAP

b. ineligible for NAP

3. All households, 1984

4. NAP participants, 1984

These descriptive data provide an overview of food expenditures in 1977 and

1984. The observed changes in real food expenditures should not be inter-

preted as the effect of NAP since other factors changed between 1977 and

1984 in addition to the switch to NAP (in particular, inflation in the

price of food). Sections C and D of this chapter provide estimates of the

extent to which the changes in real food expenditures can be attributed to

NAP.
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1
As shown in Table III. 1, total food expenditures (1984 dollars)

2
per person per week by all Puerto Rico households was $34.11 in 1977 and

$33.25 in 1984, a decline of 2.5 percent. For the participant groups,

average total food expenditures per adult-male-equivalent person declined

from $30.50 in 1977 to $28.15 in 1984, a decrease of 7.7 percent. However,

this decline is only 6.7 percent if NAP-eligible participants in 1977 are

compared to NAP participants in 1984.

The data in Table III.1 indicate that most of total food expendi-

tures in both 1977 and 1984 is accounted for by food used at home. The

average money value of food used at home also fell between 1977 and 1984

for all households and the participant groups. For NAP-eligible

participants, the average money value of food used per equivalent nutrition

unit declined $1.78, or 6.0 percent, between 1977 and 1984. Ail of this

decline is attributed to reductions in the value of purchased food, since

the value of both home-produced food and food received as gift or pay

increased between 1977 and 1984 for program participants (as well as for

all households). In addition, as shown in Table III.1, the proportion 'of
e

1
All food expenditure measures discussed in this report are

expressed in constant (1984) dollars. The 1977 nominal values were

inflated by a price index for food, calculated from the 1977 and 1984 data

bases. The price index is 1.361, indicating that, on average, the price of

food was 36.1 percent higher in 1984 than in 1977.

2
For food away from home these are adult-male-equivalent persons.

As discussed in Chapter II, the number of adult-male-equivalent persons in

a household is obtained by weighting each household member by the

nutritional requirements of that member relative to the nutritional

requirements of an adult male aged 23-50, and by summing these weights.
For the money value of food used at home, the appropriate household size

scale is further adjusted to equivalent nutrition units, which differs from

adult-male-equivalents in that the weights for each household member are

the relative nutritional requirements multiplied by the proportion of meals

eaten at home by that household member.
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TABLE III. 1

FOODEXFENDITURES IN P_ERTO RICO, 1977 AND 1984
ti i t

, 1977 1984

Faf Participants
Household All NAP- NAP- All NAP

Characteristic Households All Eli6/ble Ineligible Households Participants

Total Food Expenditures per $34.11 $30.50 $30.16 $32.95 $33.25 $28.15
Adult &ale Equivalent

Noney Value of food Used at Home $33.06 $29.86 $29.64 $31,55 $31.98 $27.86
per Equivalent Nutrition Unit

Purchased $31.38 $28.28 $28.02 $30.33 $29.44 $25.41
Home-Produced $.73 $.79 $.82 $. 60 $1.13 $1.08
Gift or Pay $.94 $,78 $.80 $.62 $1.42 $1.38

Expouditurco on food Away from $3.59 $1,70 $1.39 $&.08 $4.29 $1.53
Roue per Adult Hale Equivalent

Value of School Lunches per $.68 $.94 $.95 $,90 $.80 $1.12
Adult Hale Equivalent

Value of School Breakfasts per $.05 $.08 $.09 $.05 $.09 $.17
Adult Hale Equivalent

O-4

Proportion of Households with .33 ,36 .36 .34 .47 .518-4

8 Hone-Produced food
t_

Proportion of Households Receiving ,47 .&3 .&3 .43 ,61 .61
food aa Gift or fay

Proportion of Meals Eaten AeRy .O9 ,07 .06 .11 .12 ,09
froq Rome

i Ji ii ii iiiii

Sample Size 2,940 1,381 1,231 150 2,423 883
t t

SOURCE- 1977 Puerto Rico Supplemnt to the Nationwide food Consumption Survey; 1984 Puerto Rico Household food
Coneumpt ion Survey.

NOTE: All mans and proportions are weighted; sample sizes are ummighted, figures are presented for house-
keeping households only (households with at least one person having 10 or' more meals from household food
supplies during the 7 days preceding the interview) with income per household member greater than $5 per
week in 1977 and $7.15 per week in 1984. Since total food expenditures and food away from home are
expressed per miult-lLele-equivalent person0 and food used at home is expressed per equivalent nutrition
unit (i.e. 21-mealtt-home adult-mole-equivalent person), detail does not add to total.



NAP-eligible participant households reporting the use of home-produced food

increased from .36 in 1977 to .51 in 1984, and the proportion reporting the

use of food received as gift or pay increased from .43 in 1977 to .61 in

1984. Apparently the decline in purchased food was partially offset by

increases in the money value of home-produced food and food received as a

gift or pay.

Expenditures on food away from home increased 19.5 percent for all

Puerto Rico households between 1977 and 1984. This increase is much less

for the participant groups and, indeed, when FSP participants in 1977 are

compared to NAP participants in 1984, average expenditures on food away

from home are less in 1984 than in 1977. However, this result is caused by

the high average food expenditures of the NAP-ineligible participants in

_ the FSP. When the comparison is restricted to NAP-eligible participants,

average expenditures on food away from home increased $.14 per adult-male-

equivalent person per week between 1977 and 1984. In addition, as shown in

the last row of Table III.l, the proportion of meals away from home

increased from 6 percent in 1977 to 9 percent in 1984 for NAP-eligible

part ici pant s.

The subsidy value of school lunches and school breakfasts increased

between 1977 and 1984. For NAP-eligible participants, the subsidy value of

school lunches increased from $.95 to $1.12 per adult male equivalent per

week and the subsidy value of school breakfasts increased from $.09 to $.17

per adult male equivalent per week.

As shown in Chapter II, with respect to household demographic and

socioeconomic characteristics, NAP-ineligible participants differ signifi-

cantly from NAP-eligible participants. They also differ with respect to
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food expenditures. The average values of total food expenditures, food

used at home, purchased food, and expenditures on food away from home are

higher for NAP-ineligible participants than for NAP-eligible participants

in 1977. On the other hand, the average values of home-produced food, food

received as a gift or pay, and school lunches and breakfast's are lower for

NAP-ineligible participants than for NAP-eligible participants. Since

purchased food and food eaten away from home are generally more expensive

food sources than are home-produced food, food received as gifts or

payments, and food from subsidized school meal programs, those findings are

consistent with those in Chapter II that NAP-ineligible participants in

1977 had higher average incomes than NAP-eligible participants.

To summarize, total food expenditures of program participants

declined from $30.16 for NAP-eligible participants in 1977 (or from $30.50

for all FSP participants in 1977) to $28.15 for NAP participants in 1984.

This decline occurred because of a decline in the money value of food

purchased for use at home. All other food sources show increases between

1977 and 1984. In particular, both the proportion of participant

households reporting the use of home-produced food or food received as a

gift or pay, and the average money value of these foods, increased

dramatically between 1977 and 1984. Expenditures on food eaten away from

home also increased between 1977 and 1984 for the NAP-eligible participant

groups, although this increase was less in percentage terms than either the

increase in the money value of home-produced and gift/pay food or the

subsidy value of school lunches and school breakfasts.

For several reasons, the decline in both total food expenditures

and the money value of food used at home for program participants between
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1977 and 1984 cannot necessarily be attributed to NAP. As described in

Volume I of this report, the seven years between the two data collection

efforts witnessed numerous changes in factors unrelated to NAP but which

are potentially related to food expenditures. External factors of

potential importance include demographic trends (e.g., smaller family

sizes), business cycle fluctuations, inflation in food prices, increases in

the labor force participation of women, migration patterns, the expansion

of federal transfer programs, and trends in food production and distribu-

1

tion. In addition, the purchase requirement for FSP participants was

eliminated in January 1979. To the extent that the elimination of the

purchase requirement (EPR) influenced food expenditures of program

participants, simple 1977 to 1984 comparisons of food expenditures confound

o the effects of NAP and EPR.

C. STATISTICAL ANALYSIS OF FOOD EXPENDITURES

Given that other factors changed during the 1977-1984 period which

can be expected to have influenced food expenditures, irrespective of the

impact of NAP, statistical analysis is necessary to account adequately for

the influences of those factors. This section presents the results of the

1
One possible way to adjust the difference in food expenditures of

program participants between 1977 and 1984 for the influence of factors not

related to NAP is to examine the food expenditure changes of a comparison

group over this time period. That is, the difference in the food

expenditures of a comparison group not affected by NAP provides an

indication of the changes in food expenditures that occurred to factors not

related to NAP. If this change in food expenditures of the comparison

group between 1977 and 1984 is subtracted from the change in food
expenditures of program participants over this time period, the remaining

difference provides some indication of the impact of NAP. Appendix B of

this volume provides a more detailed discussion and the results of this

type of analysis.
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formal statistical analysis which isolates the effects of NAP from other

potentially distorting influences. It begins with a brief review of

previous studies of food expenditures. It then continues with a discussion

of the methodology used in the analysis, followed by the main results.

1. Previous Studies of Food Expenditures

Before presenting this study's findings regarding food expendi-

tures, it is useful to review briefly recent research on food expenditures

among low income households. In these studies, statistical techniques were

used to estimate the effects of money income and food stamps on household

food expenditures. These estimates are usually presented in terms of the

impact of a one dollar change in money income or food stamps on food

expenditures, which is referred to as the "marginal propensity to consume

° 1
food" (MPC) out of money income or food stamps.

Most of the previous estimates of the MPC out of money income are

between .05 and .10, implying that household food expenditures would

increase by 5 to 10 cents in response to an additional dollar of money

income. In contrast, most estimates of the MPC out of food stamps are

between .20 and .45, implying that household food expenditures would

increase by 20 to 45 cents in response to an additional dollar's worth of

food stamps. However, these estimates are of little value in assessing the

impact of NAP because: (1) only one of the studies used data on Puerto

Rico households (the remaining studies reviewed for this evaluation used

U.S. mainland data); (2) most did not account adequately for differences of

!
Strictly speaking, marginal propensities to consume can be defined

in relation to any commodity. In this report, MPC is assumed to refer only

to food expenditures.

III-9



between food stamp participants and eligible nonparticipants; and (3) none

the studies examined the effects of cash food assistance benefits on food

expenditures, 1

2. Methodology

Data from the 1977 Puerto Rico Supplement to the Nationwide Food

Consumption Survey and the 1984 Puerto Rico Household Food Consumption

Survey are used to estimate the effects of cash and coupon food assistance

2
benefits on household food expenditures. These surveys provide detailed

information on food expenditures, household composition, income, and

participation in food assistance programs. Data from program participants

in 1977 and 1984 and FSP-eligible nonparticipants in 1977 and 1984 are used

in the statistical analysis of food expenditures, resulting in analysis

. samples consisting of FSP-eligible households. Eligible nonparticipants

are used in the analysis because: (1) the FSP and NAP participation

decisions of eligible households are analyzed simultaneously with food

expenditures; and (2) these households increase the precision with which

the relationships between food expenditures and both program and household

characteristics are estimated.

FSP-eligible households are used for the analysis in both 1977 and

1984, even though some of these households were not eligible to participate

1Additional information on the existing studies of food expendi-

tures is provided in Volume 1 of the Evaluation of the Nutrition Assistance

Program in Puerto Rico, pp. IV-2 to IV-ii.

2

Supplementary analyses of food expenditures in Puerto Rico were

conducted using time-series data and the descriptive data presented in

Section B of this chapter. Findings from these analyses are reported in

Appendix A and Appendix B respectively.
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TABLE III. 2

SAMPLE SIZES AND AVERAGE VALUES OF FOOD EXI_NDITURE J!AS_.ES
FOR STATISTICAL ANALYSIS OF FOOD F21PKNDITUItES

' 1977 1984

FSP-Eligtbl e FSP-Eltgt ble

Participants Nonparticipants Participants Nonparticipant s a

Sample Size 1,381 882 883 8&9

Average Total _ood $30.50 $33.52 $28.15 $32.29
Expendl t ur · e'

AverMe Honey Value of $29.86 $32.62 $27.86 $31.59
Food Used at Bom* c

SOURCES: 1977 Puerto Rico Supplement Co the Nattonvide Food Consumption Survey; 1984
Puerto Rico Household Food Consumption Survey.

NOTE: Ballet amounts are in constant (1984) dollars. All meane are meighted. Saaple
sizes are unuelghCed.

aThe sample of nonparticipants tn 1984 consists of households thac did not participate in
NAP and chat would have been eligible to participate tn the 1977 FSP, after adjusting for
inflation.

b
Weekly sun of cbs value of food used ac home, anounC spent on food auuy from home, and

the subsidy value of school breakfasts and lunches. This variable has been sciled by
adult-tuLle-equivalent persons, baaed on the 1980 RDA for food energy.

- C
Weekly Boney value of food usmt from hoes food supplies. Thio variable has been scaled

by equivalent nutrition unica, i.e., the number of adult-Bale-equlvalent persons, based on
the 1980 RDA for food energy, satins 21 meals aC home per meek.
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effects of benefits and household size. The fact that FIML can adjust for

observed differences in household characteristics, and thereby more closely

identify the actual effect of food assistance benefits on food expendi-

tures, makes it a powerful analysis tool.

An additional advantage of FIML over more traditional statistical

procedures is that it can adjust the relationship between food expenditures

and food assistance benefits for differences among households in the

propensities to participate in a food assistance program. In particular,

the fact that eligible nonparticipants choose not to participate in a food

assistance program (the FSP in 1977 or NAP in 1984) suggests that they may

differ systematically from participants in ways that may influence food

expenditures. For example, participating households might spend more on

food in the absence of a food assistance program than would eligible

nonparticipants with similar observed characteristics. If these

differences associated with the participation decision are ignored in the

statistical analysis, the estimate of the impact of food assistance may be

incorrect, since failure to adjust for differences in program participation

will attribute all the difference in food expenditures between participants

and eligible nonparticipants to the food assistance benefit, when in

reality some difference in food expenditures would persist in the absence

of the program. In effect, FIML analyzes the participation decision

together with the determinants of food expenditures and recognizes that the

participation decisions of eligible households may reflect important

differences in food expenditure habits.

More specifically, FIML was used to estimate jointly an equation

explaining food expenditures by FSP-eligible households and an equation
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explaining program participation by FSP- or NAP-eligible households. 1'2 In

addition to food assistance benefits, the following household

characteristics were considered important determinants of both total food

expenditures and the money value of food used at home:

o Weekly money income per adult male equivalent

o Weekly subsidy value of school breakfasts per adult male
equivalent

o Weekly subsidy value of school lunches per adult male

equivalent

o Weekly value of home-produced food per adult male

equivalent

o Weekly value of food received as gift or pay per adult

male equivalent

o An indicator of whether a female head is present in the
household

o Race of the survey respondent

1
A detailed and rigorous description of the exact food expenditure

model is presented in Appendix C. The program participation equation was

estimated for FSP eligibles in 1977 and NAP eligibles in 1984. The food
expenditure equation was estimated for FSP eligibles in 1977 and those

respondents to the 1984 survey who would have been eligible for the FSP,

after adjusting for inflation, if the program had continued to exist in

Puerto Rico. Thus, data on households that were FSP-eligible but NAP-

ineligible in 1984 were included in the analysis of food expenditures but

were not used in estimating the participation equation. Results from the

participation analysis for 1984 were used to correct the expenditure
analysis for differences between participants and nonparticipants for NAP

eligibles only.

2
The possibility was investigated that two food expenditure equa-

tions, one for program participants and one for nonparticipants, are

required to analyze properly the behavior of FSP-eligible households in
1977 and 1984. Statistical tests based on the likelihood ratio revealed

that two food expenditure equations do not provide a statistically

significant increase in explanatory power over a single equation.
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o Number of adult-male-equivalent persons eating from the

household food supplies

o Number of guest meals per adult male equivalent

The average values of these characteristics in the 1977 and 1984 data files

are presented in appendix Table C.1.

An important feature of the analysis of food expenditures is that

household food expenditures, income, and program benefits are scaledby an

adjusted measure of household size. Total food expenditures are scaled by

adult-male-equivalent persons, based on the 1980 RDA for food energy; and

the money value of food used at home is scaled by equivalent nutrition

units, which is the number of adult-male-equivalent persons eating from the

household food supplies. As discussed in Chapter II, these adjustments are

necessary because variation among households in the age and sex composition

of persons consuming food and in the number of meals eaten at home can

substantially affect food expenditures.

3. Statistical Estimates and Implied Program Impacts

The discussion of the results of the analysis of food expenditures

and program participation focuses primarily on estimates of the marginal

propensities to consume food out of program benefits. Estimates of MPCs

out of coupons (based on 1977 data) and cash benefits (based on 1984 data)

are compared, and the implications of these estimates are examined. The

results are presented separately for total food expenditures and for the

money value of food used at home.

Total Food Expenditures. The estimates of the MPCs out of food

assistance benefits are .21 for coupon benefits and .23 for cash
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1
benefits. The difference between these two estimates is not different

from zero in a statistical sense, implying that the type of food assistance

benefits (cash versus coupons) has no significant impact on total food

2
expenditures. The implications of these MPCs can be understood by

comparing total food expenditures given cash benefits with total food

expenditures given the same amount of coupon benefits. The average weekly

cash benefit per adult male equivalent for NAP participants in 1984 was

$11.38. As discussed above, the marginal propensity to consume total food

out of this benefit is estimated to be .23. If this benefit were issued in

the form of coupons, however, the estimated MPC is .21. Thus, the switch

to cash issuance is estimated to increase _ekly total expenditures by only

$.23 per adult male equivalent ((.23-.21) x $11.38 - $.23). 3 Comparing

this increase of $.23 to the average weekly value of total food

expenditures per adult male equivalent of $28.15 suggests virtually no

change in total food expenditures due to cash issuance.

These results suggest that there is essentially no difference

between the effects of food assistance benefits on total food expenditures

in the FSP period (1977) and in the NAP period (1984). Effectively, the

1Detailed results from the analysis of total food expenditures are

presented in appendix Table C.3.

2In this report a result is referred to as statistically signifi-
cant if it is significant at the .05 level or below.

3The MPCs presented in the text are rounded to two decimal

points. The actual MPCs are .213 out of coupons and .226 out of cash

benefits, resulting in a difference of .013. These estimateG _mply even a

smaller increase in total food expenditures due to cash issuance--$.15 per

adult male equivalent per week ((.226 - .213) x $11.38 = $.15).
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share of an additional dollar of benefits devoted to total food expendi-

tures is the same in both periods--between 21 and 23 cents. However,

although the type of food assistance benefits has no significant impact on

food expenditures, 1 the existence of food assistance benefits (either as

cash or coupons) does increase total food expenditures. For example, the

MPC out of cash benefits of .23, coupled with the average weekly NAP

benefit of $11.38 per adult male equivalent, show that NAP benefits lead to

a $2.61 increase in total food expenditures per person per week.

Money Value of Food Used at Home. The estimates of the marginal

propensity to consume food at home out of food assistance benefits are .27

2
for 1977 and .21 for 1984, implying that an additional dollar's worth of

coupons is estimated to result in a 6 cent greater increase in the money

wvalue of food used at home than an additional dollar of cash food

3 4
benefits. This difference is not significant in a statistical sense;

1The t-ratio for the difference in estimated MPCs out of.program

benefits is 0.188, whereas the t-ratio for the estimated MPC out of coupons
is 4.142 and the t-ratio for the estimated MPC out of NAP benefits is

4.764. A t-ratio of 1.960 implies statistical significance at the .05
level.

2These estimates of the marginal propensity to consume food at home

out of food program benefits, as well as the estimmtes of the marginal pro-

pensity to consume total food out of food program benefits, are consider-

ably lower than those reported for Puerto Rico by Blanciforti (1983), who
also used the 1977 Puerto Rico household data. This difference is

attributable to differences in sample definition between the two studies,

differences in nutrition unit scales between the two studies, and the

possibility of selection bias in the Blanciforti estimates which do not

account for unobserved differences between program participants and

eligible nonparticipants.

3Detailed results from the analysis of the money value of food used

at home are presented in appendix Table C.5.

4The t-ratio for the difference is 0.852.
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nevertheless, it is consistent with the fact that food coupons can be used

only to purchase food for use at home, while cash benefits can be used to

purchase not °nly food to be used at home but also food away from home and

nonfood items. More specifically, the switch to cash issuance is estimated

to reduce the money value of food used at home by $.68, or approximately

2.4 percent of the average money value of food used at home of NAP

participants ((.21-.27) x $11.38 - -$.68).

Summary. The results of the statistical analysis show essentially

no difference in the marginal propensities to consume out of coupons and

cash benefits with respect to total food expenditures. For the money value

of food used at home, the difference between the MPC out of cash benefits

and the MPC out of coupons is .06, although this difference is not

different from zero in a statistical sense. However, the findings of no

change in total food expenditures and a small decline in the money value of

food used at home due to cash issuance (approximately $.68) suggest that

households increased their expenditures on food away from home as a result

of the switch to cash issuance under NAP. Because of the different

household size scales used in the statistical analyses of total food expen-

ditures (adult male equivalents) and money value of food used at home

(equivalent nutrition units), the results of this research cannot be used

to quantify the increase in expenditures on food away from home attribut-

able to cash issuance. Nevertheless, this substitution of food away from

home for food at home is expected to be minor for two reasons. First, the

estimated reduction in the money value of food used at home due to cash

issuance is not statistically different from zero, suggesting that any

estimated increase in expenditures on food away from home is also not

III-18



statistically different from zero. Second, the descriptive data in Table

III. l, which admittedly do not adjust for changes in factors other than NAP

which occurred between 1977 and 1984, show that the amount spent on meals

and snacks away from home increase only $.14 per adult male equivalent per

week between 1977 and 1984 for NAP-eligible program participants.

D. RESULTS OF THE ANALYSIS OF CASH ISSUANCE AND RESTRICTIONS ON

ELIGIBILITY AND BENEFITS

The objective of this section is to examine in detail the implica-

tions of the statistical estimates of the marginal propensity to consume

food out of cash and out of coupon benefits. Simulation analysis is used

to assess the separate effects on total food expenditures and the money

value of food used at home of cash issuance and restrictions on eligibility

_and benefits imposed by NAP. These separate effects are simulated for the

year 1984 under two alternative programs: (1) a program equally restric-

tive as NAP, but which provides coupon benefits, and (2) a less restrictive

cash program.

The remainder of this section consists of a brief explanation of

simulation analysis, followed by the presentation of simulation results for

NAP's effects on total food expenditures and the money value of food used

at home. Estimates of the effects of both cash issuance and restrictions

on eligibility and benefits are presented. The section concludes with a

tabular summary of findings.

1. Explanation of Simulation Analysis

Simulation analysis is essentially an illustrative procedure. In

the context of the Puerto Rico Nutrition Evaluation, it is a way of

combining the statistical estimates of MPCs with information about NAP-
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related program changes so as to demonstrate their implications for food

expenditures (or the availability of nutrients, as discussed in Chapter

IV). With simulation analysis, the statistical estimates are used to trace

through the implied effects of NAP on the eligibility, participation, and

food expenditures of individual households in the 1984 analysis file. By

averaging the predicted food expenditure outcomes over participant house-

holds and comparing results under different sets of program rules, esti-

mates of the average effects of program changes on the food expenditures of

the population of participant households in Puerto Rico can be obtained.

The information on program impacts provided by simulation analysis

is no greater than that provided by the statistical analysis; however, it

is in a somewhat more easily understood form. In this particular

_application, simulation analysis uses MPC estimates to determine average

levels of food expenditures under alternative sets of program rules. Thus,

simulation analysis permits the discussion of NAP impacts to proceed in

terms of changes in average food expenditures rather than changes in MPCs.

The separate effects of cash issuance and restrictions on eligibi-

lity and benefits can be estimated by comparing simulated food expenditures

1
under NAP to simulated food expenditures under two hypothetical programs.

These programs, which have never been implemented in Puerto Rico or the

1To obtain disaggregated estimates of the effects of NAP, it is

necessary to consider one hypothetical program that is like NAP except that

it provides the higher pre-NAP levels of benefits, and a second hypothet-

ical program that is like NAP except that it provides benefits in the form
of coupons. The necessity of considering food expenditure behavior under

these hypothetical programs is not unique to simulation analysis, rather it
is a necessary part of any effort to obtain disaggregated estimates of

NAP's impacts.
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mainland U.S., contain components of both the FSP and NAP. The two

programs are:

1. A program with NAP eligibility rules that provides
coupon benefits in amounts equal to those provided under

NAP (henceforth referred to as the "Coupon Program")

2. A program with FSP eligibility rules that provides cash
benefits in amounts equal to those that would have been

provided under the FSP if it had continued to exist in
Puerto Rico (henceforth referred to as the "Cash

Program")

The estimated effect of cash issuance, independent of other NAP-related

changes, can be obtained by comparing simulated food expenditures under NAP

to simulated food expenditures under the "Coupon Program." A comparison of

simulated food expenditures under NAP to those under the "Cash Program"

gives the estimated effect of NAP's restrictions on eligibility and

benefits. Step-by-step descriptions of the simulation analysis of total

food expenditures under NAP and the two hypothetical programs are provided

in appendix Tables C.10 and C.11.

2. Total Food Expenditures

As discussed in Section C of this chapter, the marginal propensi-

ties to consume total food out of coupons and cash benefits are estimated

to be .21 and .23, respectively. Thus, the best estimate of the difference

between the MPC out of coupons and the MPC out of cash is -.02, or approxi-

mately 2 cents per dollar of benefits. In a formal statistical sense this

estimated difference is not significantly different from zero. In an

absolute sense, the estimated difference implies that the switch from

coupons to cash benefits had no meaningful effect on the total food expen-
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ditures of FSP-participant Puerto Rico households. This finding is

developed further below, through the presentation of simulation results.

The Effect of Cash Issuance. By comparing estimated total food

expenditures under a hypothetical program that provides coupon benefits at

NAP amounts to estimated expenditures under NAP, the effect of the cash

issuance of food assistance benefits can be assessed independently of any

NAP-related changes in benefit levels or eligiblity rules. 1 This compar-

ison can be made by referring to the top chart in Figure III. l, in which

the second bar shows a $28.90 average estimated weekly total food

expenditure per adult male equivalent for households participating in the

"Coupon Program. "2 The first bar in the chart shows that the average

predicted expenditure for the same sample of households (participants in

the "Coupon Program") under NAP is $29.00. The difference in the average

predicted weekly total food expenditure per adult male equivalent under the

two programs is only 10 cents, which means that cash issuance is estimated

to have virtually no effect on total food expenditures in Puerto Rico.

The Effect of Restrictions on Benefits and Eligibility. Estimates

of the magnitudes of NAP-related changes in benefits and restrictions on

1The simulation analysis implicitly assumes that the entire
difference between the estimated MPC out of NAP benefits and the estimated

MPC out of food coupons is attributable to cash issuance. The effect of

coupons was estimated on data gathered prior to the elimination of the food

stamp purchase requirement (EPR), so some of the difference may actually be

due to EPR. However, the contribution of EPR is believed to be small. As

part of this evaluation, a detailed statistical analysis of the I977 data

was conducted which rejected the hypothesis that the purchase requirement

had an important effect on the food expenditures of food stamp partici-

pants. This analysis is discussed in Appendix D.

2Average simulated values of food expenditures may differ from

average reported values for corresponding samples of households due to
sampling error.
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FIGURE Iii. 1
SIMULATIONRESULTS FOR WEEKLY
TOTAL FOOD EXPENDITURES,1984
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eligibility are provided in Chapter I. Based on that discussion, the

estimates of the critical program changes are as follows:

o The average NAP benefit in the fourth quarter of 1984

was 16 percent smaller than the average benefit that
would have been received under the former FSP.

Virtually all of this reduction is attributable to the

absence of indexing of the maximum NAP benefit.

o The NAP income eligibility limits in the fourth quarter

of 1984 were 40 percent smaller than the limits that

would have been in effect under the former FSP.

Therefore, the average benefit of households continuing to receive food

assistance benefits is lower under NAP than under the more generous FSP and

some participants in the former program became ineligible under NAP.

Total food expenditures in 1984 were simulated under the

.hypothetical "Cash Program," which provides cash benefits in the larger FSP

amounts and has the less restrictive FSP income eligibility limits.

Results presented in the bottom chart in Figure III. l, show that the

average predicted weekly total food expenditure per adult male equivalent

for households participating in the "Cash Program" is $30.40, as-opposed to

$29.70 under NAP. I Thus, NAP's restrictions on eligibility and benefits

are estimated to reduce the weekly total food expenditure of households

participating in the more generous "Cash Program" by about $.70 (2.3

1Note that the target samples for the top and bottom charts in

Figure III. 1 are not the same. The target sample for the top chart

consists of households in the 1984 data file that are predicted to

participate in the "Coupon Program". The target sample for the bottom

chart consists of households in the 1984 data file that are predicted to

participate in the "Cash Program". This difference in target samples

accounts for the small difference shown in the figure's charts in the

average predicted food expenditure under NAP.

111-24



percent) per adult male equivalent as of the fourth quarter of calendar

year 1984.

3. Money Value of Food Used at Home

As discussed in Chapter II, the nutritional information in the 1977

and 1984 data files is based on food used at home rather than on total food

used. Therefore, to provide information on the nutritional impacts of NAP,

it is necessary to investigate the effects of NAP on the money value of

food used at home. This investigation begins with a review of the statis-

tical estimates of the marginal propensity to consume food at home out of

coupons and cash benefits and continues with simulation analyses of the

effect of cash issuance and the effect of restrictions on eligibility and

benefits.

As previously reported, the marginal propensity to consume food at

home out of coupons is estimated to be .27, while the corresponding MPC out

of cash benefits is estimated to be .21. The difference in the estimated

MPCs of 6 cents per dollar of benefits is not different from zero statisti-

cally. However, a .06 difference in true values of the MPCs might imply

that the cash issuance of food benefits had a sufficiently large negative

effect on the money value of food used at home to be of concern. This

question can be investigated with simulation analysis of the money value of

food used at home, as discussed below.

The Effect of Cash Issuance. Using 1984 data on households that

would have been eligible to participate in the FSP if it had continued to

exist in Puerto Rico, the money value of food used at home was simulated

under the current NAP and under the hypothetical "Coupon Program," follow-

ing virtually the same procedures as for total food expenditures. Results
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from these simulations are displayed in the top chart in Figure 111.2. The

second bar in this chart shows that, for households participating in the

"Coupon Program," the average predicted weekly value of food used at home

is $29.30 per equivalent nutrition unit. 1 The first bar in the chart shows

that, under NAP, the average predicted weekly money value of food used at

home for the same sample of households is $28.60 per equivalent nutrition

unit. Thus, it appears that the transition from coupons to cash food

assistance benefits in Puerto Rico (independent of the effects of changes

in eligibility requirements and benefit levels) caused a reduction of $.70

(2.4 percent) in the weekly money value of food used at home per equivalent

nutrition unit. 2

The Effect of Restrictions on Benefits and Eligibility. The second

bar in the bottom chart in Figure III.2 shows that the average estimated

weekly money value of food used at home by households participating in the

"Cash Program" is $29.90 per equivalent nutrition unit. 3 These same

households are estimated to spend $29.30 on food at home under NAP. Thus,

as of the fourth quarter of 1984, tighter NAP eligibility requirements and

1Recall that an equivalent nutrition unit is defined to be the

equivalent, in terms of requirements for nutrients from food consumed at

home, of an adult male who eats 21 meals per week from household food

supplies.

2As discussed in Section C of this chapter, the near equivalence of

the estimated MPCs for total food expenditures out of cash benefits and

coupon benefits suggests that any reduction in the money value of food used
at home attributable to cash issuance was at least partially offset by
increased expenditures on food away from home.

3The target samples for the top and bottom charts in Figure III.2 are

not the same, for reasons discussed in connection with Figure III.1.
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FIGURE 111.2

SIMULATIONRESULTS FOR WEEKLY
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the absence of indexation of NAP benefits are estimated to cause a

reduction of $.60 (2.0 percent) in the money value of food used at home.

4. Summary of Estimated NAP Effects on Food Expenditures

The simulation results that are illustrated in Figures III.1 and

III.2 are presented in a tabular format in Table III.3. This table shows

that cash issuance is estimated to have virtually no effect on total food

expenditures and to reduce the money value of food used at home by 2.4

percent. Restrictions on eligibility and benefits are estimated to reduce

total food expenditures by 2.3 percent and the money value of food used at

home by 2.0 percent.

Differences between the samples upon which the two different types

of program effects are estimated imply that it is not strictly correct to

add the estimates together. However, the sample differences are not great,

implying that the errors associated with adding the estimates together are

not great. The sums of the estimated effect of cash issuance and the

estimated effect of restrictions on eligibility and benefits are a 2.Q

percent reduction in total food expenditures and a 4.4 percent reduction in

the money value of food Used at home.

E. CONCLUSIONS

The results of the analysis of food expenditures suggest that NAP

caused small reductions in total food expenditures and in the money value

of food used at home by households relative to the FSP.

The descriptive analysis shows that, after adjusting for inflation,

the total food expenditures of NAP participants in 1984 were 6.7 percent

lower than those of NAP-eligible participants in 1977. For these same
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TABLE III. 3

SIMULATION RESULTS FOR TOTAL FOOD EXPENDITURES
AND THE MONEY VALUE OF FOOD USED AT HOME

PANEL A: THE ESTIMATED EFFECTS OF CASH ISSUANCE

Weekl 7 Expendftures per Equivalent Person a
"Coupon" Percent

NAP Program Difference Difference

Type of Expenditure (1) (2) (1)-(2) [(1)-(2)]/(2)

Total Food $29.00 $28.90 +$.10 +O. 3%

Food at Home $28.60 $29.30 -$.70 -2.62

PANEL B: TIlE ESTIMATED EFFECTS OF RESTRICTIONS
ON ELIGIBILITY AND BENEFITS

Weekly Expenditures per Equivalent Person a
"Cash" Percent

NAP Program" Difference Difference

Type of Expenditure (1) (2) (1)-(2) [(1)-(2)]/(2)

Tot al Food $29.70 $30.40 -$. 70 -2.3%

Food at Home $29.30 $29.90 -$.60 -2.0%

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey;
1984 Puerto Rico Household Food Consumption Survey.

aFor total food the expenditure amounts are per equivalent adult male, whereas for
food at home the expenditure amounts are per equivalent nutrition unit.

111-29



participant groups, the money value of food used at home was 6.0 percent

lower in 1984. However, these declines cannot be attributed exclusively to

NAP. Many factors unrelated to NAP but potentially related to food

expenditures changed during the 1977-1984 period. The descriptive findings

incorporate the effects of these changes as well as the effects of NAP.

The statistical analysis provides estimates of the separate effects

of cash issuance and NAP's restrictions on eligibility and benefits on food

expenditures. These estimates are independent of the effects of a number

of other factors, such as money income, other food assistance programs, and

household characteristics. The explicit accounting for these other factors

enhances confidence that the statistical estimates accurately reflect the

true effects of NAP. When incorporated in a simulation analysis of food

expenditures, these estimates produce the following predictions of the

effects of the program components of NAP:

o Cash issuance of benefits, versus coupons, had no effect

on total food expenditures and caused a decline in the

money value of food used at home of approximately 2.4

percent.

o Restrictions on eligibility and benefits caused total

food expenditures and the money value of food used at

home to fall by 2.3 percent and 2.0 percent respec-

tively.

At the risk of some small error, these estimates of NAP's component

effects can be added together to obtain estimates of NAP's full effect on

food expenditures relative to the FSP. This yields an estimated reduction

in total food expenditures of 2.0 percent and an estimated reduction in the

money value of food used at home of 4.4 percent.
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The descriptive findings of 6.7 and 6.0 percent reductions

respectively, in total food expenditures and in the money value of food

used at home, should not be regarded as estimates of NAP's total effect.

This is because these findings reflect the effects on food expenditures of

all factors that changed during the 1977-1984 period, including many

factors unrelated to NAP. Consequently, the descriptive findings do not

equal the estimates of NAP's total effects produced by the statistical and

simulation analyses, that is, the estimates of a 2.0 percent reduction in

total food expenditures and a 4.4 percent reduction in the money value of

food used at home. The latter estimates can be regarded much more reliably

as estimates of NAP's total effects because the multivariate procedures

that generated these estimates adjust for the effects of 1977-1984 changes

unrelated to NAP.
m
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IV. THE IMPACT OF NAP ON NUTRIENT AVAILABILITY

As with the analysis of the impact of NAP on food expenditures, the

examination of NAP's impact on nutrient availability includes two

approaches. First, a descriptive analysis compares average values of

nutrient availability for program participants in 1977 and 1984. Then, a

combination of statistical and simulation techniques is used to estimate

the impact of NAP on nutrient availability by adjusting more specifically

for non-NAP influences.

The results of the statistical and simulation analyses of nutrient

availability show small effects of NAP on diet quality. The effect of the

switch from coupons to cash assistance leads to an increase in the percent

of households failing to attain the Recommended Dietary Allowances (RDA) of

° 1.5 percentage points for food energy and of between .7 and 2.5 percentage

points for the nutrients analyzed. The impact of restrictions on eligi-

bility and benefits implemented by NAP is an increase in the percent of

households failing to attain the RDA of 1.2 percentage points for food

energy and between 1.4 and 2.4 percentage points for the nutrients

examined.

An important caveat to these findings is that the nutrient avail-

ability data are based only on food used at home and not on total food use,

as discussed in greater detail in Chapter II. Thus, the impacts of NAP

summarized above and presented in this chapter refer only to the effects on

the quality of at-home diets. This is particularly important given the

findings in Chapter III that the switch from coupons to cash issuance had

no impact on total food expenditures but resulted in a small reduction in

the money value of food used at home (2.4 percent). It is not possible,
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given the data constraints, to investigate the implications of no change in

1
total food expenditures on nutrient availability.

A. ANALYSIS STRATEGY

The analysis of the effect of NAP on the diet quality of Puerto

Rico households consists of a comprehensive descriptive analysis and a

combined statistical and simulation analysis. The descriptive analysis

provides an overview of the diet quality of all households and program

participant households in 1977 and 1984. This is based on a series of

tables that display four different measures of nutrient availability:

1. Average quantity (in pounds) of food used per 21-meal-at-home

person in a week by the major food groups

2. Nutrient availability per dollar of food used at home

. 3. Nutritive value of food used at home per equivalent nutrition

unit per day

4. Percentages of households meeting the 1980 Recommended Dietary
Allowances (RDA)

In addition, the 1977 NAP-eligible and NAP-ineligible FSP participants are

analyzed separately in order to have comparable NAP-eligible participant

Previous studies have found that meals eaten away from home have

about the same nutritive value as meals eaten at home (Kennedy et al.,

1983). However, this result provides little information on the availa-

bility of nutrients per dollar of expenditures on food away from home. If

the nutrient return per dollar is less for food away from home than for
food at home, then a NAP-induced shift of consumption toward food away from

home is likely to lead to reduced nutrient availability. It is important
to reiterate, however, that the estimated differences in both total food

expenditures and the money value of food used at home due to cash issuance
are not different from zero in a statistical sense and hence, the effect of

cash issuance on expenditures on food away from home is also essentially
zero.
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groups in 1977 and 1984 and to compare the diet quality of NAP-eligible and

NAP-ineligible households.

The statistical and simulation analyses isolate the effects of NAP

on nutrient availability from other household characteristics that also

influence diet quality. In the statistical analysis, the relationships

between the money value of food used at home and the availability of

nutrients are estimated, with appropriate adjustments for other household

characteristics affecting nutrient availability. These estimates are then

used in the simulation analysis to estimate the separate effects of cash

issuance and of restrictions on eligibility and benefits on the

availability of nutrients from food used at home.

B. DESCRIPTIVE ANALYSIS OF NUTRIENT AVAILABILITY

This section presents a detailed descriptive analysis of nutrient

availability in Puerto Rico. First, the nutrient availability data from

the 1977 and 1984 Puerto Rico household food consumption surveys are

briefly reviewed. This is followed by a description of nutrient

availability in Puerto Rico in 1977 and 1984, with an emphasis on the

differences between NAP participants in 1984 and NAP-eligible participants

in 1977.

I. Nutrient Availability Data

Both the FSP and NAP share the common objective of improving the

quality of low income households' diets. To investigate whether this

objective is met, a variety of measures of food use and nutritional

adequacy of household diets are analyzed using the 1977 and 1984 Puerto

Rico food consumption data. These data contain measures of food used from
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household food supplies over the period of a week and household availa-

1
bility of food energy and 11 nutrients derived from these foods. It is

important to reiterate that nutrient availability is not equivalent to

nutrient intake; availability data generally overstate actual intake.

Thus, nutrient availability data obtained from the household food use data

should be interpreted with caution, in particular when comparing nutrient

availability against standards for nutrient contents of an adequate diet

(e.g., the RDA).

2. Nutrient Availability in 1977 and 1984

The descriptive data on nutrient availability suggest that the

nutritional adequacy of the diets of all Puerto Rico households changed

very little between 1977 and 1984. Most households in both years had diets

which satisfied the requirements for food energy and the 11 specific

nutrients.

On the other hand, the diet quality of NAP-eligible participants

generally increased between 1977 and 1984, although the quantities of food

used and the availability of nutrients changed very little over this time

period. For food energy and for 9 of the 11 nutrients examined, the

percentage of households attaining the RDA increased between 1977 and 1984

for NAP-eligible participants.

1The 11 nutrients include protein, vitamin A, thiamin, riboflavin,

vitamin C, vitamin B6, vitamin B12, calcium, phosphorus, magnesium, and
iron. In addition, data on the availability of fat, carbohydrate, and

preformed niacin are also included in the data files but are not analyzed

because of: (1) the absence of RDA for fat and carbohydrate and (2) the

lack of a correspondence between the availability of preformed niacin and

whether niacin requirements are satisfied.
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Four measures of household nutrient availability are examined in

this section to support these conclusions. They are:

1. Average quantity (in pounds) of food used per 21-meal-

at-home person per week, by major food group

2. Nutrient availability per dollar of food used at home

3. Nutritive value of food used at home per equivalent

nutrition unit per day

4. Percentage of households meeting the RDA

Some notes about these measures are in order. First, the quantity of food

used by food group is given in converted quantities. For instance, the

weights of cheese and milk are converted into their calcium equivalent

weights, so that the converted quantity of cheese or milk is a relative

measure of the calcium content of these food items rather than the raw

weight. Second, nutrient availability per dollar of food used at home is

expressed by dividing nutrient availability by the money value of food used

at home in constant (1984) dollars. Third, the measure of household

nutrient availability per equivalent nutrition unit (discussed in Chapter

II) adjusts household nutrient availability for household size, household

age and sex composition, and meals eaten away from home. Fourth, the

percentage of households meeting the RDA is obtained by comparing the

household nutrient availability with the recommended amount of nutrients

for persons eating from the household food supplies, based on the 1980 RDA.

Quantity of Food Used by Food Group. As shown in Table IV.I, for

all Puerto Rico households, the quantity of food used at home per person in

a week differed only slightly between 1977 and 1984 for most of the food

groups. Exceptions include: dairy products, for which the average
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TABLE IV. 1

QUANTITY OF FOOD USED PER PERSON IN A WEEK
IN PUERTO RICO, 197_ AND 1984

(Pounds Use_)

1977 1984

FSP-Participantm
All NAP- NAP- All NAP

Food Groups Households AIl Eligible lnelisible Households Participants

Dairy Products 10.6 9.7 9.6 10.6 9.8 8.8

Neat, Poultry, Fish 5.0 4.5 A.$ 4.7 4.9 4.4
i

Other Protein Foods 1.1 1.1 1.1 1.1 1.1 1.1

Vegetables 6.8 6.4 6. § 6.3 7.2 6.5

Fruits 2.8 2.2 2.1 2.7 3.7 2.6

Grain Products 3.8 4.2 4.3 3.9 4.1 4.7
p4

Ic_ Fats and 01la 1.1 1.1 1.1 1.0 1.0 1.0

Sugars, Syrup, Jelly 1.0 1.0 1.0 1.0 .9 .9

Soft Drinks, Punches O.S .4 .4 .5 .S .4

Other Foods 0.6 .& .& ,& · S .&

Sample Size 2,940 1,381 1,231 150 2,423 883

SOURCE: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984
Puerto R/co Household Food Consumption Survey.

NOTE: Twenty-one mnals at home tn a waek is equivalent to I person. All mmans are
weighted; snnple sizes are unwelghted. Quantities reported are converted
quantities. Figures are presented for housekeeping households only
(household with at least one per_on having 10 or sore meals from household
food supplies during the 7 days preceding the interview) with lncom, per
household sewber greater than $5 per week in 1977 sod $7.15 per week in 1984.
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quantity used fell .8 of a pound; and vegetables, fruits, and grain pro-

ducts, for which the average quantity used increased over the seven year

period. The largest increase for the total sample was in the use of

fruits, which increased an average of .9 of a pound per person per week

between 1977 and 1984.

The average quantities of food used changed very little for program

participants between 1977 and 1984, with the exceptions of dairy products,

fruits, and grain products. For NAP-eligible participants, the average

quantity of dairy products used declined .8 of a pound per person per week

between 1977 and 1984, while the average quantity of fruits and grain

products used increased .4 and .5 of a pound, respectively. The quantity

of vegetables used, which increased for all households between 1977 and

1984, was constant for NAP-eligible participants.

A comparison of the diets of NAP-ineligible and NAP-eligible

participants in 1977 shows that NAP-ineligible participants used more dairy

products, meats, and fruits and less vegetables and grain products than

NAP-eligible participants. The use of the other major food groups differed

very little between these two FSP participant groups.

Nutrient Availability per Dollar of Food Used at Home. Except for

vitamin B12, the return to a dollar of food used at home in terms of

nutrient availability was consistently higher (or the same) in 1984 than in

1977 for all households, as depicted in Table IV.2. In addition, NAP

participants in 1984 had higher availability of nutrients per dollar of

food used at home than FSP participants in 1977 for most nutrients, again

with the exception of vitamin B12. Food program participants had higher
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TABLE IV. 2

NUTRIENT AVAILABILITY PER DOLLAR OF FOOD USED AT HOME

BY HOUSEHOL_ IN PUERTO rICO, 1977 AND 1984

1977 1984

FSP-Participant s
All NAP- NAP- All NAP

Food Groups Households All Eligible Ineligible Households Participants

Food Energy (Kcal) 995.9 1,086.3 1,096.5 1,006.4 1,049.5 1,180.0

Protein (g) 31.7 33.4 33.6 31.8 33.1 35.9

Calcium (ag) 349.7 364.9 364.5 359.6 353.7 378.8

Iron(rog) 6.6 7.3 7.4 6.6 7.2 8.3

Magnesium (mt) 134.5 144.4 145.8 133.2 145.5 159.5

Phosphorus (mg) 552.8 584.9 587.2 567.5 566.6 615.0

Vitmain A (IU) 1,736.4 1,673.8 1,675.5 1,660.6 1,816.6 1,811.7

Thiamin (rog) .6 .7 .7 .6 .7 .8
<:
I
co Riboflavin (mg) .7 .7 .8 .8 .7 .8

Vitamin B6 (!ag) .7 .7 .7 .7 .7 .8

Vitamin Bi2 ()g) 1.9 1.9 1.9 1.8 1.7 1.8

Vitamin C (rog) 41.8 41.5 41.4 42.1 54.0 54.3

Sample Size 2,940 1,381 1,231 150 2,423 883

SOURCE: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984
Puerto Rico Household Food Consumption Survey.

NOTE: All mman8 are weighted; sample sizes are unweighted. Money value of food used at
home in 1977 ms adjusted to be in 1984 dollars. Figures are presented for
housekeeping households only (household with at least one person having 10 or
more meals from household food supplies during the 7 days preceding the
interview) with income per household member greater than $5 per week in 1977 and
$7.15 per week in 1984.



availability of most nutrients per dollar of food used at home than

households in general.

In 1977, NAP-ineligible participants generally had lower nutrient

densities per dollar of food used at home than NAP-eligible participants,

However, the returns per dollar of food used at home for riboflavin and

vitamin B6 are the same for both FSP participant groups, and the density of

vitamin C per dollar of food used at home is slightly higher for NAP-

ineligible than for NAP-eligible participants.

Two implications of these findings are interesting to note. First,

the higher availability of nutrients per dollar of food used at home for

food program participants relative to all households, and for 1977 NAP-

eligible participants relative to NAP-ineligible participants, suggests

that the nutrient return to a food dollar is higher for the lower income

households. Second, the 1977 to 1984 comparisons show an increase over

time in the efficiency with which food dollars are converted into nutrient

availability. This increase in "nutrient efficiency" appears to

characterize the nutrient behavior of all households and food program

participants and, as discussed below, appears to be a major reason why

nutrient availability and the percentage of households meeting the RDA was

generally stable or increasing between 1977 and 1984 in spite of declining

real food expenditures.

Nutritive Value of Food Used at Home Per Nutrition Unit. Table

IV.3 presents the average nutritive value of food used at home per nutri-

tion unit in 1977 and 1984. As a reference, the dally nutritional require-

ments for an adult male aged 23-50 are also given, based on the 1980 RDA.
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TABLE IV. 3

NUTRITIVE VALUE OF FOOD USED AT HONE PER NUTRITION UNIT
PER DAY IN PUERTO RICO, 1977 AND 1984

1980 ' 1977 1984
for an FSP Participants

Adult Hale, All NAP- NAP' All NAP

Food Groups A_ed 13-50 Households All Eligible Ineligible Households Participants

Food Energy (gcal) 2,700 4,500.5 4,469.3 4,480.0 4,386.5 4,541.9 4,510.6

Protein (g) 56 141.5 137.0 136.6 139.7 139.6 135.9

Calcium (ug) 800 1,186.4 1,102.3 1,094.8 1,160.7 1,166.2 1,078.9

Iron (s_) 10 18.3 18.1 18.3 16.8 19.4 19.3

Hagnesium (rog) 350 563.1 553.5 554.2 548.1 576.2 564.5

Phosphorus (ag) 800 1,898.6 1,787.2 1,778.1 1,858.2 1,875.8 1,764.5
M

Vitamin A (IU) 5,000 7,905.7 6,970.5 6,908.8 7,949.1 7,788.2 6,974.1!

o Thiamin (n_) 1.4 2.7 2.7 2.8 2.7 2.8 2.9

Riboflavin (7) 1.6 3.3 3.1 3.1 3.2 3.1 3.0

Vitamin a 6 (nS) 2.2 2.8 2.7 2.7 2.8 3.0 2.8

Vitamin BI2 (ug) 3.0 7.4 6.7 6.7 6.8 6.3 5.8

Vitamin C (rog) 60 168.4 149.7 148.4 159.1 204.9 183.1
i i ,i iiiii

Sample Size 2,940 1,381 1,231 150 2,423 883
ii { ii i i

SOURCE: 1977 PUerto Rico Supplesmnt to the Nationwide Food Consumption Survey; 1984 Puerto Rico Household Food
Consumption Survey.

NOTE: All means are weighted; sample sizes are unweighted. A rmtrition unit is a 21_al-at-hon_-adult-_le-
equivalent person, based upon the 1980 RDA for each nutrient. Figures are presented for housekeeping
households only (household with at least one person having 10 or ;sore meals from household food
supplies during the 7 days preceding the interview) with income per household member greater than $5
per week in 1977 and $7.15 per week in 1984.



On average, Puerto Rico households used food that exceeded the RDA

by a considerable margin (although it should be kept in mind that the

availability of nutrients from food used may overstate actual nutrient

intake). Focusing on NAP-eligible participants yields the following

findings: small increases from 1977 to 1984 in the availability of food

energy, magnesium, vitamin A, thiamin, and vitamin B6 (less than 4

percent); larger increases in the availability of iron (5.5 percent) and

vitamin C (23.3 percent); slight decreases in the availability of protein,

calcium, phosphorus, and riboflavin (roughly between 1 and 2 percent); and

a fairly large decrease in the availability of vitamin B12 (13.4

percent). The largest difference for NAP-eligible participants, as _11 as

for the total sample, is in the average availability of vitamin C per

nutrition unit, which increased 23 percent for NAP-eligible participants

between 1977 and 1984. This is primarily because the fortification of

foods with vitamin C was more prevalent in 1984 than in 1977.

Percentage of Households Meeting the RDA. In contrast to the

finding that the average availability of each nutrient was considerably

higher than the RDA in both 1977 and 1984, the nutrient data also show that

not all households had diets satisfying nutritional requirements. As shown

in Table IV.4, the nutrients for which the fewest households met the RDA in

both years were calcium, vitamin A, and vitamin B6- For the other

nutrients, the RDA were met by at least three-quarters of the total samples

in both 1977 and 1984.

For NAP-eligible program participants, the percentage of households

meeting the RDA for the specific nutrients and food energy generally

increased (by various magnitudes) bergen 1977 and 1984. Two exceptions
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TABLE IV.4

PERCENTAGE OF HOUSEHOLDS MEETING THE RECOMMENDED DIETARY

ALLOWANCES (1980) IN PUERTO RICO 1977 AND 1984
t

1977 1984

FSP-Par ticipant s
A11 NAP- NAP- Al1 NAP

Food Groups Households All Eligible Ineli_ible Households Participants

FoodEnergy 86.2 85.0 84,5 89.0 86.3 86.6

Protein 98.0 97.4 97,0 100.0 97.6 97.9

Calcium 74.7 69.2 68.0 78.5 73.0 68.8

Iron 84.6 83.4 83.3 84.1 86.9 88.3

Magnesium 84.2 82.8 82.6 84.6 83.6 84.6

Phosphorus 96.1 94.3 93.7 98.6 95.4 95.1

VitaminA 61.5 52.5 52.1 55.5 63.6 54.4

Thiamin 91.7 92.4 92.2 94.2 91.0 93.1

Riboflavin 91.6 89.7 89.3 92.8 89.9 88.1
bo

VitaminB6 67.3 63.2 62.5 68.4 70.5 69.2 ,,

VitaminBI2 84.1 79.4 78.6 85.8 76.4 71.2

VitaminC 86.3 82.7 81.7 90.6 90.0 88.5

SampleSize 2,940 1,381 1,231 150 2,423 883

SOURCE: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984
Puerto Rico Household Food Consumption Survey.

NOTE: All percents are weighted; sample sizes are unweighted. Figures are presented
for housekeeping households only (household with at least one person having 10
or more meals from household food supplies during the 7 days preceding the
interview) with income per household member greater than $5 per week in 1977
and $7.15 per week in 1984.



to this finding are riboflavin, for which the percentage of NAP-eligible

participants meeting the RDA declined slightly between 1977 and 1984 (1.2

percentage points), and vitamin B12 ' for which the percentage meeting the

RDA declined from 78.6 percent to 71.2 percent for NAP-eligible partici-

pants between 1977 and 1984.

Fairly substantial differences in the percentage of households

meeting the RDA exist between NAP-eligible and NAP-ineligible participants

in 1977. The percentage of households meeting the RDA for food energy and

for the specific nutrients is consistently higher for NAP-ineligible

participants in the FSP than for NAP-eligible participants. The

differences in the percentage of households meeting the RDA between these

two FSP-participant groups range from .8 percentage points for iron to 10.5

percentage points for calcium. For food energy and 5 of the 11 nutrients,

the difference in the percentages attaining the RDA between NAP-ineligible

1
and NAP-eligible participants in 1977 exceeds 4.5 percentage points.

3. Summary

The descriptive analysis of the measures of nutrient availability

indicates that the average nutritive values of food used at home by FSP

participants in 1977 (both NAP-eligible and NAP-ineligible participants)

IThis general finding of the difference in the percentage of house-

holds attaining the RDA between NAP-ineligible and NAP-eligible FSP partic-

ipants is somewhat surprising given the lower nutrient density per dollar

of food used at home for NAP-ineligibles compared to NAP-eligibles. It is

possible that the higher percentages meeting the RDA for NAP-ineligible
participants can be attributed to their higher use of dairy products,

fruits, and meat and to the higher availability of calcium, phosphorus,

vitamin A, and vitamin C, compared to NAP-eligible participants.
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and NAP participants in 1984 were high and considerably above the RDA. For

food energy and for 8 of the 1! nutrients examined, the RDA were met by

over three-quarters of the NAP-eligible participants in 1977 and by over 70

percent of the NAP participants in 1984. Further, for the most part, the

quantity of food used changed very little for NAP-eligible participants

between 1977 and 1984 (the major exception being the decline in the use of

dairy products).

However, the percentage of households meeting the RDA increased for

NAP-eligible participants between 1977 and 1984 for most nutrients. This

finding is somewhat surprising, given the decline in real food expenditures

(food expenditures in 1984 dollars), the inflation in the price of food

between 1977 and 1984 (as discussed in Chapter III), and only small changes

in the quantities used of the major food groups. Apparently, the changes

in quantities of food used which resulted in a reduction in real food

expenditures must have occurred primarily within the major food groups

(e.g., from meat to poultry), leaving the average quantities used of the

aggregate food groups generally unchanged. In addition, participant

households (as well as all Puerto Rico households) appeared to compensate

for declining real food expenditures and price inflation by using foods in

1984 which were relatively more nutritious. Evidence for this conclusion

comes from the Table IV.2 which shows a higher availability of nutrients

per dollar of food used at home in 1984 than in 1977.

Finally, it is important to emphasize that the findings of this

descriptive analysis provide an overview of diet quality in Puerto Rico and

how it changed between 1977 and 1984. These findings do not necessarily

imply anything about the impact of NAP on nutrient availability, since
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other factors unrelated to NAP which may affect nutrient availability also

changed between 1977 and 1984. In particular, the data presented in Table

IV.2 indicate an increase in the efficiency of converting food dollars into

1
nutrient availability over the seven year period. Thus, even if the

switch to NAP resulted in lower levels of nutrients, the increased

efficiency of households over time in converting food dollars to nutrients

may offset this, resulting in little or no change in the diet quality of

participant households. The statistical analysis presented in the

following section isolates the impact of NAP on nutrient availability, with

appropriate adjustments for the other factors influencing diet quality.

C. STATISTICAL ANALYSIS OF NUTRIENT AVAILABILITY

The objective of the statistical and simulation analysis of

nutrient availability is to assess the effects on the quality of diets

of: (1) cash issuance of food assistance benefits, (2) NAP's restrictions

on eligibility and benefits, and (3) the presence of a food assistance

program. In this section, the broad analytical framework is described and

the implications of key statistical estimates are highlighted. These

estimates are then incorporated in a simulation analysis, the results of

which are discussed in Section D.

Unlike the descriptive analysis, which examines food energy and all

11 nutrients, the statistical analysis focuses on the availability of food

energy and five key nutrients: calcium, vitamin A, iron, vitamin B6, and

lit is possible that this increase in '*nutrient efficiency" isalso

due to NAP. However, the fact that nutrient availability per dollar of

food used at home is higher in 1984 than in 1977 for all households

suggests that the effect is not solely attributable to NAP.
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magnesium. These nutrients are chosen because of evidence that they are

potentially low in the diets of Puerto Rico households. The evidence for

possible iow-level availabilities of calcium, vitamin A, and vitamin B 6

comes from Table IV.4, which shows these nutrients to be those for which

the fewest households met RDA. Further evidence for potential low-level

availabilities comes from the 1977 individual food intake data (as opposed

to food use data) from Puerto Rico, which indicate that iron and magnesium

1
are also potentially low in the diets of Puerto Rico households.

1. Methodology

The overall approach for analyzing the effects of NAP versus the

FSP on the availability of nutrients presumes that food assistance benefits

(cash or coupons) affect the availability of nutrients through food

- expenditures. That is, FSP or NAP benefits are presumed to increase food

expenditures,2 which in turn are believed to increase the availability of

nutrients to recipient households. Within this framework, the impacts of

the FSP and NAP on nutrient availability are obtained indirectly from the

effect of food assistance benefits on the money value of food used at home

and the money value of food used at home on nutrient availability. 3 This

analysis framework is represented diagrammatically in Figure IV.I.

IA more detailed discussion of low-level nutrients in the diets of

Puerto Rico households is presented in Volume 1 of the Evaluation of the

Nutrition Assistance Program in Puerto Rico, pp. IV-13 through IV-15.

2The finding, reported in Chapter III, Section C, that one dollar

in food assistance benefits causes the money value of food used at home to

increase by 21 to 27 cents substantiates this assumption.

3Recall that the data on nutrient availability in the 1977 and 1984

files are based only on food used at home.
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FIGURE IV. 1

DIAGRAHATIC REPRESENTATION OF THE
STATISTICAL ANALYSIS OF NUTRIENT AVAILABILITY

Money Income

Amount and Form of __-- Money Value of

FSP or NAP Benefit _.-_ Food Used at Home

_ Availability of
Nutrients from Food

Other Food Assistance Household Used at Home<

Characteristic8

Household
Characteristics



Figure IV.1 provides only a general view of the factors that are

presumed to affect the availability of nutrients from food used at home. A

detailed list of all such factors included in the analysis is as follows:

o The money value of food used at home per equivalent
nutrition unit 1

o The race of the survey respondent

o An indicator of whether the household has only a male
head

o An indicator of whether the household has only a female
head

o Indicators of the age of the female hou§ehold head (or
male head if no female head is present)

o An indicator of whether the female household head (or

male head if no female head is present) completed high
school

- o The employment status of the female head

o The employment status of the male head

o An indicator of whether the household owns its home

The average values of these factors in the 1977 and 1984 analysis fil_s are

provided in appendix Table C.7.

1To avoid problems that might arise in the statistical analysis

from the potential correlation of random disturbances affecting both the
money value of food used at home and nutrient availability, the reported

money value of food used at home is replaced by its predicted value based

on the statistical estimates of the determinants of the money value of food

used at home (see Chapter III, Section C).

2For variables referring only to one household head, the charac-
teristics of the female head are included in the analysis because in most

of the sample households she is responsible for purchasing food and prepar-

ing meals (see Table II.3).
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A statistical procedure known as multivariate regression is used to

estimate the relationships between these factors and the availability of

calories and the previously identified five kay nutrients. F_ltivariate

regression adjusts for household characteristics that otherwise would

contaminate the estimates of the impact of food expenditures (and hence,

food assistance benefits) on nutrient availability.

2. Statistical Estimates and Implied Program Impacts

The principal finding from the regression analysis of nutrient

availability is that the money value of food used at home has strong posi-

tive effects on the availability of nutrients per equivalent nutrition

unit. 1 Regression estimates of the effects of a one dollar increase in the

daily value of food used at home on nutrient availability are shown in

Table IV.5. 2 These estimates are all statistically different from zero and

they show that an additional dollar of food used at home provides roughly

one-fifth to one-thir_ of the adult male requiremmnts for food energy and

the five selected nutrients. The estimates also suggest that there was

some improvement between 1977 and 1984 in the nutrient content _er d611ar

of food used at home (1984 dollars), after adjusting for the effects of

household characteristics. For example, as shown in Table IV.5, the

estimated energy content of an additional dollar of food used at home

increased from 690 kilocalories in 1977 to 781 kilocalories in 1984.

1Recall that an equivalent nutrition unit is the equivalent, in
terms of requirements for nutrients obtained from food consumed at home, of

an adult male who eats 21 meals per week at home.

2Complete sets of regression estimates of the determinants of
nutrient availability, including the effects of household characteristics,

are provided in appendix Tables C.8 and C.9.
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TABLE IV. 5

ESTIMATED EFFECTS OF $1 INCREASE IN FOOD USED AT

HOME ON THE AVAILABILITY OF FOOD ENERGY AND FIVE NUTRIENTS,
FOR FOOD-STAMP-ELIGIBLE PUERTO RICO HOUSEHOLDS IN 1977 AND 1984

Food Vitamin Vitamin

Energy B6 A Magnesium Calcium Iron
(Kcal) (mg) (Iu) (mS) (ms) (mg)

l_co_nded Dietary
Allowances (1980)

for Adult Male 2,700 2.2 5,000 350 800 10

1977 Estimated Effect
of $1 of Food at Rome

per Equivalent
Nutrition Unic a 690 0.40 l,B30 b 94 196 3.2

1984 Estimated Effect
of $1. of Food et Home

per Equivalent
Nutrition Unit 781 0.52 1,470 b 106 197 3.5

m

SOURCES: 1977 Puerto Rico Supple_nt to the Nationwide Food Consumption Survey;
1984 Puerto Rico Bousehold Food Constmption Survey.

NOTE: Complete sets of regression estimates of the determinants of nutrient
availability are provided in appendix Tables C,8 and C.9.

aThe 1977 money value of food used at home is measured in constant (1984) dollars.

bThe regression estimates shown in appendix Tables C.8 and C.9 have been transfor_d
to show the effect of a $1 increase in the value of food used at home on the
availability of vitamin A.

IV-20



Estimated increases such as this in the nutrient content per dollar of food

used at home between 1977 and 1984 do not necessarily imply that NAP caused

the improvements. 1 They may instead be due to other factors that changed

during the period.

The implications of the statistical estimates for the effects of

NAP on the availability of nutrients can be examined by tracking the

effects of NAP benefits through their impact on the money value of food

used at home and then on nutrient availability. Two examples illustrate

how the statistical estimates can be used to obtain estimates of the

separate effects of cash issuance and NAP's restrictions on benefits on

nutrient availability.

Cash Issuance. The average daily cash benefit for NAP participants

in 1984 was $1.63 per adult male equivalent, and the marginal propensity to

m

consume food at home out of a cash benefit is estimated to be .21, versus

.27 out of a coupon benefit. These estimates imply that cash issuance

caused the average participant household to reduce its daily value of food

used at home by $.10 per equivalent nutrition unit:

Change in daily money value
of food used at home per = (.21 - .27) x $1.63 = -$.10
equivalent nutrition unit

1Although a comprehensive analysis of the 1977-84 increase in

"nutrient efficiency" of food expenditures was not undertaken for this
evaluation, multivariate regression was used to investigate whether

nutrient efficiency increases as income and benefits, and hence, food

expenditures, fall. No consistent siEnificant evidence of such a rela-

tionship between nutrient efficiency and the level of food expenditures was

found. This indicates that NAP's restrictions on eligibility and benefits,

and the subsequent decline in food expenditures, were not responsible for
the observed increase in the nutrient content per dollar of food used at

home. However, these results provide no basis for determining whether cash

issuance affected the nutrient efficiency of food expenditures.
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Focusing here on food energy the effect of cash issuance on the

daily availability of food energy for the average participant household in

1984 can be estimated by multiplying the $.10 reduction in the money value

of food used at home by the estimated effect of a one dollar increase in

the money value of food used at home on the availability of food energy

(see Table IV.5):

Change in daily availability

of food energy per = -$.10 x 781Kcal = -78 Kcal

equivalent nutrition unit

This estimated reduction is 2.9 percent of the adult male RDA for food

energy. Effects of cash issuance on the average participant household's

availability of the five nutrients analyzed can be similarly estimated. As

shown in appendix Table C. 12, the estimated reductions in nutrient

availability range from 2.3 to 3.5 percent of the adult male RDA.

Restrictions on Benefits. As discussed in Chapter I, benefits

under the former FSP would have been approximately 16 percent higher in

1984 than NAP benefits. Thus, the average participant household would have

received a daily benefit of approximately $1,89 per adult male equivalent

instead of the $1.63 received under NAP. Using the .21 estimate of the

marginal propensity to consume food at home out of cash benefits, the

difference in average benefits implies a $.05 reduction in the daily money

value of food used at home:

Change in daily money value

of food used at home per = .21 x ($1.63 - $1.89) = -$.05

equivalent nutrition unit
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This reduction in the money value of food used at home is estimated to

reduce the daily availability of food energy by 39 kilocalories:

Change in daily availability

of food energy per - -$.05 x 781Kcal = -39 Knal

equivalent nutrition unit

This is 1.4 percent of the adult male RDA for food energy. Results for the

five selected nutrients show reductions ranging from 1.4 to 1.8 percent of

the adult male RDA, as shown in appendix Table C. 13. Similar effects of

NAP eligibility restrictions on the availability of the five nutrients

analyzed are shown in appendix Table C. 14.

D. RESULTS OF THE ANALYSIS OF NAP'S EFFECTS ON THE PERCENT

OF HOUSEHOLDS FAILING TO ATTAIN RDA

In this section, simulation analysis is used to obtain estimates of

the effects of cash issuance and restrictions on eligibility and benefits

on the nutritional adequacy of diets. Simulation is a particularly useful

analysis tool in this context because it brings together three pieces of

the analysis that might otherwise remain fragmented: (1) the statistical

analysis of the determinants of the money value of food used athome,

especially the effects of food assistance benefits; (2) the statistical

analysis of the determinants of nutrient availability, especially the

effects of the money value of food used at home; and (S) estimates of the

sizes of NAP-related changes in benefit levels and eligibility

requirements. With simulation analysis, these pieces of information can be

combined to produce estimates of nutrient availability under alternative

program regulations and benefit levels and the nutritional adequacy of

diets can be assessed by comparing nutrient availability to the FDA.
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As illustrated previously in Figure IV.l, the structure of the

nutrient availability statistical analysis is such that changes in the food

assistance program affect nutrient availability only by affecting the money

value of food used at home. This structure also underlies the simulation

analysis of the effects of NAP on the nutrient availability. That is, the

money value of food used at home is first estimated for each target house-

hold in the 1984 analysis file under NAP and two alternative food assist-

ance programs. Then, based on those results, the availability of nutrients

is estimated and compared to the RDA and average failure rates are

computed.

1. The Effects of Cash Issuance and Rmstrictions

on Eligibility and Benefits

To assess the effects of cash issuance on diet quality, the

estimated proportions of households participating in the hypothetical

"Coupon Program" that fail to attain the RDA for food energy and the five

selected nutrients are shown in Figure IV.2. Recall that the "Coupon

Program" is assumed to provide NAP-level benefits in the formof .coupons.

Also shown in Figure IV.2 are the estimated proportions of these same

households (participants in the "Coupon Program") that fail to attain the

RDA under NAP. Failure to attain the RDA is somewhat more prevalent under

NAP, ranging from 0.7 percentage points higher for calcium to 2.5

percentage points higher for vitamin B 6. These differences, the estimated

effects of cash issuance, are attributable to the fact that the estimated

marginal propensity to consume food at home out of cash benefits is smaller

than the corresponding estimated MPC out of coupon benefits.
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FIGURE IV. 2

SIMIlLATION RESULTS FOR EFFECT OF CASH ISSUANCE ON NUTRIENT AVAILABILITY, 1984
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FIGURE IV.2 (CONTINUED)

SIMULATION RESULTS FOR EFFECT OF CASH ISSUANCE ON NUTRIENT AVAILABILITY, 1984
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FIGURE IV. 2 (CONTINUED)

SIMULATION RESULTS FOR EFFECT OF CASH ISSU4NCE ON NUTRIENT AVAILABILITY, 1984
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It must be stressed again that these findings are based only on

food used at home. In effect, they answer the question: "What was the

effect of cash issuance on the quality of at-home diets?" rather than the

broader question: "What was the effect of cash issuance on the quality of

total diets?" The second question cannot be answered fully because the

1977 and 1984 data sets provide no information on the nutrient content of

food consumed away from home. The findings reported in Chapter III suggest

that cash issuance had virtually no effect on total food expenditures.

However, it does not necessarily follow that cash issuance had no effect on

the total availability of nutrients. This would not be the case, for

example, if nutrient availability per dollar were lower for food used away

from home than for food used at home. 1

o To assess the effects on diet quality of NAP's restrictions on

eligibility and benefits, the estimated proportions of households

participating in the hypothetical "Cash Program" that fail to attain the

six RDA are shown in Figure IV.3. 2 The "Cash Program" is assumed to
°

provide FSP-level benefits in the form of cash. Figure IV.3 also shows

that somewhat higher estimated proportions of these same households fail to

attain the RDA if the "Cash Program" is replaced by NAP. Estimates of

failure rates under NAP range from 1.2 percentage points higher for food

1Since the cost of food used away from home gener



FIGURE IV. 3 '

SIMULATION RESULTS FO]{ EFFECT OF RESTRICTIONS ON ELIGIBILITY
L

AND BENEFITS ON NUTRIENT AVAILABILITY, 1984
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FIGURE IV. 3 (CONTINUED)

SIMULATION RESULTS FOR EFFECT OF RgSTRICTIONS ON ELIGIBILITY

AND BENEFITS ON NUTRIENT AVAILABILITY, 1984
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FIGURE IV. 3 (CONTINUED)

L

SIMULATION RESULTS FOR EFFECT OF RESTRICTIONS ON ELIGIBILITY

AND BENEFITS ON NUTRIENT AVAILABILITY, 1984
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energy to 2.4 percentage points higher for iron and vitamin B 6. Estimated

failure rates are higher under NAP because benefits are smaller and

eligibility requirements are more restrictive than under the "Cash

Program."

The estimated increases in the proportions of households partici-

pating in (1) the "Coupon Program" and (2) the "Cash Program" that fail to

attain the RDA for a selected nutrient upon the replacement of those

programs by NAP should not be added together to obtain an estimate of NAP's

full effect on the availability of that nutrient. The additivity problem

goes beyond the rather small differences in the samples of participants in

the "Coupon Program" and the "Cash Program." The increases in the propor-

tions of households failing to attain the RDA are not additive because many

ef the same households would fall below the RDA as a consequence of either

change. Adding the increases would double count these households and thus

provide an overestimate of the full effect of NAP on nutrient availability.

The estimated negative effects of NAP on nutrient availability

(relative to the "Coupon Program" and the "Cash Program") from the simula-

tion analysis contrast with findings from the descriptive analysis

presented in Section B. The descriptive results presented in Table IV.4

show that, for most nutrients, a slightly larger proportion of NAP partici-

pants in 1984 attained the RDA than did NAP-eligible participants in 1977.

Contributing to this difference between the descriptive and simulation

findings is the fact that the descriptive analysis compares 1977 NAP-

eligible participants to 1984 NAP participants. In particular, nutrient

availability per dollar of food used at home was generally higher in 1984

than in 1977, as shown in Tables IV.2 and IV.5. In the descriptive

IV-32



analysis, this increase tends to offset or even dominate the negative

effects of NAP. In the simulation analysis, nutrient availability per

dollar of food used at home is held constant at 1984 levels for all three

of the programs that are studied.

Little is known about the factors responsible for the 1977-1984

increase in nutrient availabilty per dollar of food used at home. Changes

unrelated to NAP occurred during this period that probably contributed to

the increase. These include a trend toward more home production of food,

rising food prices, and a growing awareness of the need for nutritious

diets. On the other hand, NAP participants may make more economical food

purchasing decisions than FSP participants, in the sense of obtaining more

nutrients per dollar, in order to have money left over to spend on nonfood

'items. It is likely that both cash issuance and trends unrelated to NAP

contributed to the 1977-1984 improvement in nutrient availabilty per dollar

of food used at home. If this is true, then the simulation results

overstate the negative effects of cash issuance on nutrient availability.
p

It therefore appears that the true effect of cash issuance on nutrient

availability may be somewhat closer to zero than is shown by the simulation

results in Figure IV.2. Note, however, that this discussion does not

impinge on the accuracy of the simulation results for the effect on

nutrient availabilty of NAP's restrictions on eligibility and benefits.

In addition, it is important to recall that the simulation

estimates of increases in the proportions of households that fail to attain

RDA as a consequence of cash issuance are based on a statistical estimate

of the difference between the MPC out of coupons and the MPC out of cash

that is not significantly different from zero. Thus, completely aside from
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the question of changes in the availability of nutrients per dollar of food

used at home, the simulated effects of cash issuance on nutrient availabil-

ity are not significantly different from zero.

2. The Total Effect of NAP

Simulation analysis can also be used to assess NAP's total effect

on nutrient availability. "Total effect" is used here not to refer to the

combined effects of cash issuance and restrictions on eligibility and

benefits, but rather to refer to the effect of NAP relative to the complete

absence of a food assistance program targeted to the general low income

population. The specific question to be answered is: "By how much does NAP

improve the diets of participating households in terms of the likelihood of

meeting the RDA for selected nutrients?" Table IV.6 shows that NAP is

estimated to reduce the percent of participating households that fail to

attain the RDA by between 5.0 percentage points (food energy) and 6.7

percentage points (magnesium). The magnitudes of these estimated effects

indicate how much the current Nutrition Assistance Program improves the

quality of diets of Puerto Rico households.

E. CONCLUSIONS

The results of the analysis of nutrient availability suggest that

the diet quality of NAP participants is generally quite high. In addition,

the nutritional adequacy of the diets of NAP-eligible participants

generally increased between 1977 and 1984, as shown by the increasing

proportion of NAP-eligible households attaining the RDA for all but two

nutrients. Nevertheless, the results of the statistical and simulation

analyses provide evidence that NAP resulted in a slight decline in diet

quality.
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TABLE IV.6

THE PREDICTED EFFECT OF NAP. RELATIVE TO NO FOOD

ASSISTANCE PROGRAM FOR THE GENERAL LOW-INCOHE POPULATION, ON

THE PERCENT OF PUERTO RICO HOUSEHOLDS FAILING TO ATTAIN SELECTED RDA

Percent of NAP-Participant Households
That Fail to Attaln RDA

With No With

Nutrient Program NAP Dlfference

FoodEnergy 18.4 13.4 5.0

Calcium 37.4 30.9 6.5

Magnesium 21.5 14.8 6.7

Iron 16.7 11.6 5.!

Vitamin B6 37.1 30.6 6.5

I Vitamin A 49.9 44.6 5.3

SOURCE: 1984 Puerto Rico Household Food Consumption Survey.

NOTE: Computed for all households predicted by a simulation analysis to

participate in NAP.



The major results of the descriptive analysis show that, despite

very few changes in the quantities of food used from the major food groups

between 1977 and 1984, the percentage of NAP-eligible participant house-

holds attaining the RDA increased for most nutrients (the exceptions are

riboflavin and vitamin B12). Fairly substantial increases of five or more

percentag e points occurred for three of the nutrients (iron, vitaimin B6,

and vitamin C) and smaller increases occurred for the remaining nutrients.

In some ways, the finding of some increase in diet quality is surprising,

given that real food expenditures (food expenditures in 1984 dollars)

declined over this seven year period. Apparently, participant households

(as well as all Puerto Rico households) compensated for declining real food

expenditures byusing foods which were relatively more nutritious.

Descriptive evidence for this conclusion comes from Table IV.2 which shows

a higher availabilty of nutrients per dollar of food used at home in 1984

than in 1977.

The descriptive findings provide only an overview of the diet

quality of participant households in 1977 and 1984. The effect_ of NAP on

nutrient availability are not isolated from the effects of all other

factors changing over the seven year period. In contrast, the statistical

analysis of nutrient availabilty attempts to distinguish between the

effects of NAP and the influences of other factors on diet quality.

The results of the statistical and simulation analyses of nutrient

availability show small negative effects of NAP on diet quality. The

effect of cash issuance is an increase in the percent of households failing

to attain the RDA of 1.5 percentage points for food energy and of between

.7 and 2.5 percentage points for the other nutrients examined. NAP's
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restrictions on eligibility and benefits are estimated to have increased

the percentage of households failing to meet the RDA by 1.2 percentage

points for food energy and by between 1.4 and 2.4 percentage points for the

other nutrients analyzed.

There are two important qualifications to the estimated increases

in the percentages failing to attain the RDA due to cash issuance. First,

these estimates are the maximum effects of cash issuance and would be even

smaller if the increase between 1977 and 1984 in the efficiency with which

food dollars are converted to nutrients is partly an effect of NAP.

Second, the estimated effects of cash issuance on the percent of

participants failing to attain the RDA are based on a difference in the

marginal propensities to consume food at home out of coupons and cash

° benefits that is not different from zero in a statistical sense. There-

fore, the estimated increases in the percent failing to meet the RDA are

also not significantly different from zero.

IV-37



REFERENCE S

Adrian, John, and Raymond Daniel. "Impact of Socioeconomic Factors on

Consumption of Selected Food Nutrients in the United States." American

Journal of A_ricultural Economics, Vol. 58, No. 1, February 1976, pp.
31-38.

Allen, J.E., and K.E. Gadson. "Nutrient Consumption Patterns of Low-Income

Households." United States Department of Agriculture, Economic
Research Service, Technical Bulletin No. 1685, June 1983.

Basiotis, Panayotis P. "Food Costs, Nutrient Availability, and Nutrient

Intake of Food Stamp Program Eligible Households: Analysis in a
Household Production Framework." Ph.D. dissertation, University of

Missouri, 1983.

Basiotis, Peter, Mark Brown, S.R. Johnson, and Karen J. Morgan. "Nutrient

Availability, Food Costs, and Food Stamps." American Journal of
Agricultural Economics, Vol. 65, 1983, pp. 685-693.

Benus, J., J. Kmenta, and H. Shapiro. "The Dynamics of Household Budget

Allocation to Food Expenditures." The Review of Economics and
Statistics, Vol. 58, No. 2, 1976, pp. 129-138.

' Blanciforti, Laura. "Food Stamp Program Effects in Puerto Rico."
Economics Research Service staff report, U.S. Department of

Agriculture, 1983.

Brown, Mark, S.R. Johnson, and Robert L. Rizek. "Food Stamps and

Expenditure Patterns: A Statistical Analysis." University of

Missouri-Columbia. Report prepared under U.S. Department of

Agriculture Grant No. 53-3244-9-188, 1982.

Chen, Jain-Shing A. "Simultaneous Equations Models With Qualitative
Dependent Variables: A Food Stamp Program Participation and Food Cost

Analysis." Ph.D. dissertation, University of Missouri, 1983.

Consumer and Food Economics Institute. "Composition of Foods: Dairy and

Egg Products: Raw, Processed, Prepared." U.S. Department of

Agriculture, Agricultural Handbook 8-1, 1976.

Consumer and Food Economics Institute. "Composition of Foods: Spices and

Herbs; Raw, Processed, Prepared." U.S. Department of Agriculture,

Agriculture Handbook 8-2, 1977.

Consumer and Food Economics Institute. "Composition of Foods: Baby Foods;

Raw, Processed, Prepared." U.S. Department of Agriculture, Agriculture

Handbook 8-3, 1978.

R-1



Davis, Carlton G. "Linkages Between Socioeconomic Characteristics, Food

Expenditure Patterns, and Nutritional Status of Low Income

Households: A Critical Review." American Journal of A_ricultural
Economics, Vol. 64, 1982, pp. 1017-1025.

Davis, C.G., and P.H. Neenan. "Impact of Food Stamp and Nutrition

Education Programs on Food Group Expenditure and Nutrient Intake of

Low-Income Households." Southern Journal of Agricultural Economics,
Vol. 11, 1979, pp. 121-129.

Food and Nutrition Board. Recommended Dietary Allowances, 9th Edition,
Washington, D.C.: National Research Council, National Academy of

Sciences, 1980.

Heckman, James, J. "Sample Selection Bias as a Specification Error."

Econometrica, Vol. 47, 1979, pp. 153-161.

Hymans, Saul H., and Harold T. Shapiro. "The Allocation of Household

Income to Food Consumption." Journal of Econometrics, Vol. 4, No. 2,
1976.

Johnson, S.R., J.A. Burt, and K.J. Morgan. "The Food Stamp Program:

Participation, Food Cost, and Diet Quality for Low-Income Households."

Food Technology, 1981, pp. 58-70.

o Kennedy, Eileen T. "Dietary Assessment." Manual of Clinical Nutrition,

David Paige (ed.). Nutrition Publications Inc., Pleasantville, New

Jersey, 1983.

Kennedy, E.T., M.W. Harrell, and B. Frazao. "Distribution of Nutrient

Intake Across Meals in the United States Population." Ecology of Food
and Nutrition, 1982, Vol. 11, pp. 217-224.

Lane, Sylvia. "Food Distribution and Food Stamp Program Effects on Food
Consumption and Nutritional 'Achievement' of Low-Income Persons in Kern

County, California." American Journal of A_ricultural Economics, Vol.

60, 1978, pp. 108-116.

Madden, J. Patrick, and M. Yoder. "Program Evaluation: Food Stamp and

Commodity Distribution on the Rural Areas of Central Pennsylvania."
Bulletin 780, Agricultural Experiment Station, the Pennsylvania State

University, University Park, PA, 1972.

Moussie, M., C.G. Davis, L.B. Bailey, P.A. Wagner, H. Appledorft, J.S.

Dinning, and G.J. Christakis. "Impact of Socioeconomic Characteristics

on Food Expenditure Pattern and Adolescent Nutritional Status Among
Low-Income Florida Households." Bulletin 837, Agricultural _xperiment
Stations, Institute of Food and Agricultural Sciences, University of

Florida, Gainesville, FL, 1983.

R-2



Neenan, P.H. and G. Davis. "Impact of the Food Stamp Program on Low Income

Household Food Consumption in Rural Florida." Southern Journal of

Agricultural Economics, Vol. 9, 1977, pp. 89-97.

Neenan, P.H., and C.G. Davis. "Impact of Food Stamps and Expanded Food and
Nutrition Education Programs on Food Expenditure and Nutrient Intake of

Low Income Rural Florida Households." Bulletin 805, Agricultural

Experimental Stations, Institute of Food and Agricultural Sciences,
University of Florida, Gainesville, FL. 1978.

Orr, M.L. "Pantothenic Acid, Vitamin B6 and Vitamin B12 in Foods." U.S.
Department of Agriculture, Home Economic Research Report No. 36, 1969.

Salathe, Larry E. "The Food Stamp Program and Low-Income Households' Food

Purchases." A_ricultural Economics Research, Vol. 32, No. 4, 1980.

Scearce, W. Keith, and Robert B. Jensen. "Food Stamp Program Effects on

Availability of Food Nutrients for Low-Income Families in the Southern

Region of the United States." Southern Journal of Agricultural
Economics, Vol. 11, No. 2, December 1979, pp. 113-120.

Smallwood, David M., and James R. Blaylock. "Analysis of Food Stamp

Program Participation and Food Expenditures." Economics Research

Service staff report, U.S. Department of Agriculture, 1983.

' Stewart, J. "Notes on the Underground Economy," Puerto Rico Business

Review. April 1984, pp. 19-30.

U.S. Congress. The Congressional Record. Washington, D.C.: U.S.
Government Printing Office, 1983.

U.S. Department of Agriculture, Food and Nutrition Service, Evaluation of

the Puerto Rico Nutrition Assistance Pro,ram. Washington, D,C., 1983.

U.S. Department of Agriculture, Human Nutrition Information Service,
Nationwide Food Consumption Survey 1977-78, Preliminary Report No. 9.

Food Consumption and Dietary Levels of Households in Puerto Rico,
Summer and Fall 1977. Washington, D.C., 1982a.

U.S. Department of Agriculture, Human Nutrition Information Service,

Nationwide Food Consumption Survey 1977-78, Preliminary Report No.

12. Food and Nutrient Intakes of Individuals in 1 Day in Puerto Rico,

Summer and Fall 1977. Washington, D.C. 1982b.

Watt, B., and A. Merrill. "Composition of Foods . . . Raw, Processed,

Prepared." U.S. Department of Agriculture, Agricultural Handbook 8
(revised), 1963.

Weimer, Jon P. "The Nutritional Status of the Elderly." National Food

Review, Summer 1982, pp. 7-10.

R-3



West, Donald A. and David W. Price. "The Effects of Income, Assets, Food

Programs, and Household Size on Food Consumption." American Journal of

A_ricultural Economics, Vol. 58, November 1976, pp. 725-730.

West, Donald A. "Effects of the Food Stamp Program on Food Expendi-
tures.'' Office of Economic Analysis and Program Evaluation staff

report, U.S. Department of Agriculture, 1979.

West, Donald A., David W. Price, and Dorothy Z. Price. "Impacts of the

Food Stamp Program on Value of Food Consumed and Nutrient Intake Among
Washington Households with 8-12 Year Old Children." Western Journal of

A_ricultural Economics, Vol. 3, No. 2, December 1978, pp. 131-144.

Whitfield, R.A. "A Nutritional Analysis of the Food Stamp Program."
Americal Journal of Public Health, Vol. 72, No. 8, 1982, pp. 793-799.

R-4



APPENDIX A

RESULTS OF THE TIME-SERIES ANALYSIS OF FOOD EXPENDITURES



The analysis of consumption behavior presented in the body of this

report was based on cross-section data collected at two points in time--

1977 and 1984. While these time periods provide information on consumption

behavior both prior to and following the introduction of the Nutrition

Assistance Program (NAP) in Puerto Rico in 1982, the pre-NAP Observation

period is for a substantially different Food Stamp Program (FSP) than that

which existed immediately prior to NAP. The primary change in the FSP

between the 1977 survey and NAP was the elimination of the purchase

requirement (EPR) in 1979. Given that both EPR and the switch to cash

issuance occurred in the interval between the two surveys, it is difficult

on the basis of the survey data to separate the impacts of these two major

program changes on consumption behavior. In order to provide some

additional insight into the separate impacts of EPR and NAP on food

consumption behavior, a second analysis has been undertaken using time-

series data. This appendix summarizes the findings from that analysis.

Before presenting the results from the analysis, it is important to

note several limitations of the time-series work. First, unlike 'the cross -

section work, the time-series results are based on aggregate data on

consumption behavior. This is a drawback since relationships which exist

at the individual level may be obscured when behavior is aggregated across

all individuals. In addition, the time-series data are for the entire

population of Puerto Rico rather than only the food assistance program

eligible population. Thus, the time-series analysis provides estimates of

the impact of program changes on the consumption behavior of the entire

population while the cross-section work provides estimates of the impact on

those directly affected by the changes--the population of program

part ici pant s.
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The final limitations of the time-series analysis arise because of

the lack of monthly or quarterly data on consumption behavior. With only

annual data available, there was only one post-NAP observation (FY 1983),

which made it impossible to estimate the impact of NAP on consumption

behavior. ! As a result, the time-series analysis was restricted to the

period FY 1948 to FY 1982 and focused on the differential impacts of the

pre- and post-EPR Food Stamp Program on consumption behavior. The FSP was

implemented in Puerto Rico in FY 1975 and the purchase requirement was

eliminated in December 1978; hence, the estimation of these impacts was

based on four pre-EPR FSP observations and four post-EPR FSP observations.

The use of annual data creates a second difficulty since estimates of the

marginal propensity to consume based on annual data are less precise than

those using monthly or quarterly data. To the extent that the introduction

of the FSP and the subsequent program changes produced multiple-round

impacts on the consumption behavior of the Puerto Rico populaton, the

estimates obtained in the time-series are likely to overstate the impact of

the program on the consumption behavior of the program eligible population.

In examining the impact on consumption behavior of the Food Stamp

Program both prior to and following EPR, aggregate demand equations for

per-capita food and nonfood consumption expenditures were estimated. 2 From

1The food assistance program data were provided by the U.S.
Department of Agriculture. The remaining data were drawn from Puerto
Rico's National Income accounts and related data.

2The demand equations were estimated both separately and as a
system of equations (linear expenditure system). Since the estimated

impacts of the changes in the food assistance program on consumption
behavior were equivalent under both approaches, the findings from the

simpler, single equation estimation are presented in this appendix.
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these equations, estimates were obtained of the marginal propensity to

consume food and nonfood items from the pre-EPR food stamp benefit, the

post-EPR food stamp benefit, and income. 1 Table A. 1 summarizes the

estimates of the marginal propensities to consume, while Table A. 2 presents

the ordinary least squares estimates upon which the MPCs are based. 2 Table

A.3 contains the means and standard deviations for the dependent and

explanatory variables.

As can be seen from Table A.1, the estimated marginal propensity to

consume food out of food stamp benefits was quite high both prior to and

following EPR. Under the pre-EPR FSP approximately $.51 of every

additional dollar of food stamp benefit was spent on food products, while

following EPR the MPC from food stamp benefits fell to about .28. These

estimates of the MPC from food stamp benefits are substantially greater

llncome was defined as per-capita total expenditures on food and

nonfood items minus the value of the food stamp benefit. The definition of

"income" as total expenditures is consistent with the majority of demand

analyses which seek to abstract from the issue of savings. However, in

Puerto Rico the issue is somewhat different since, according to published

statistics, total consumption expenditure has exceeded disposable personal

income for 29 of the last 36 years. Although the exact source of the funds

for the additional expenditures is not known, the most reasonable explana-

tion attributes the greater expenditures to substantial underreporting of

both consumption and income within the Puerto Rico economy, with income

more easily misreported. Unfortunately, although the size of the

underground economy is projected to be quite large, there are no data
available to determine accurately the size of the underground economy in

Puerto Rico nor to test the reliability of alternative explanations of the

higher level of consumption.

2In addition to these simple models, several alternative specifica-

tions of the equations were estimated. The results were very stable with

respect to specifications which included additional explanatory variables

(e.g., unemployment rate, time trend, lagged endogenous variables). The
food consumption equation results were also stable with respect to alterna-

tive functional forms (e.g., log-linear, log-log). The nonfood consumption

equation was less robust to alternative functional forms.
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than the results obtained for either food stamp benefits or NAP benefits in

the cross-section work. The estimates obtained for the marginal propensity

to consume food from income are approximately equal in the time-series and

cross-section analyses. Thus, the time-series provides support for the

cross-section estimate of the MPC from income of approximately .14.

Efforts to reconcile the differences in the MPC estimates from the

cross-section and time-series work have not been successful. Given the

limited number of observations available in the time-series work, the

possibility of multiple-round impacts, the aggregate level data, and

possible underreporting of personal consumption in the National Income

accounts statistics (projected to be quite large), 1 the time-series results

are probably less reliable than those of the cross-section analyses.

1Stewart (1984) projects that the scale of the underground economy
in Puerto Rico far exceeds the 10 to 15 percent of GNP which has been
estimated for the United States.
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TABLE A. 1

ESTIMATES OF THE MARGINAL PROPENSITIES TO CONSUME
FOOD AND NONFOOD PRODUCTS FROM INCOME AND FOOD STAMP

PROGRAM BENEFITS IN PUERTO RICO, FY 1948-FY 1982

Food Nonfood Total

MPCpre-EPRFSP Benefit .506** .496** 1.002

MPCpost-EPR FSP Benefit .279** .747** 1.026

MPCincome .139'* .865** 1.004

_2 .9866 .9996

*Significant at the .05 level, two-tailed test.

**Significant at the .01 level, two-tailed test.
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TABLE A. 2

OLS ESTIMATION RESULTS FOR PER-CAPITA PERSONAL
CONSUMPTION EXPENDITURE ON FOOD AND NONFOOD

PRODUCTS IN PUERTO RICO, FY 1948-FY 1982

(standard errors in parentheses)

Expla na tory Food Nonfood
Variable Product s Product s

Consrant 619.6468 894.3734

(44. 138)** (218.770)**

Total personal consumption 0.1391 0.8653
expenditures minus food (0.005)** (0.005)**
stamp benefits

Food stampbenefits 0.5062 0.4964
(0.047)** (0.055)**

Interaction of a post-EPR

dummyvariableand -0.2276 0.2502

food stamp benefits (0.043)** (0.050)**

Ratio of implicit price
deflator for food

products to implicit

pricedeflatorfor -429.5667 --

all personal consumption (61.485)**

Ratio of implicit price
deflator for nonfood

products to implicit
price deflator for -1108.7538

all personal consumption -- (200.110)*

_2 .9866 .9996

DW statistic 2.0798 2.0796

N 35 35

NOTE: Dollar denominated variables are on a per-capita basis and are
in constant (1984) dollars.

*Significant at the .05 level, two-tailed test.
**Significant at the .01 level, two-tailed test.
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TABLE A. 3

MEANS AND STANDARD DEVIATIONS FOR DEPENDENT AND

EXPLANATORY VARIABLES, FY 1948-FY 1982

Variable Mean Standard Deviation

Personal consumption $617.70 $140.84

expenditures on

food products

Personal consumption $I,955.20 $990.18

expenditures on
nonfood products

Total personal consumption $2,512.66 $1,048.51
expenditures minus

food stamp benefits

Food stampbenefits $60.23 $115,89

Interactionof post-EPR $31.96 $91.38

dummy variable and

food stamp benefits

Ratioof implicitprice 0.87 0.11
deflator for food

products to implicit
price deflator for all

personal consumption

Ratioof implicitprice 1.04 0.04
deflator for nonfood

products to implicit price
deflator for all

personal consumption

SOURCE: Junta de Planificacion, In_reso y Producto; U.S. Department of
Agriculture.

NOTE: Dollar denominated variables are on a per-capita basis and are

in constant (1984) dollars.
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APPENDIX B

TABULAR ESTIMATES OF THE IMPACT OF NAP ON

FOOD EXPENDITURES AND NUTRIENT AVAILABILITY



The comparison of average weekly food expenditures for different

population subgroups between 1977 and 1984 can provide rough estimates of

the impact of NAP on food expenditures. Similarly, the comparison of

average nutrient availabilty can provide rough estimates of the impact of

NAP on nutrient availability. These estimates are only rough approxima-

tions since they do not fully isolate the effects of NAP from the effects

of changes in factors unrelated to NAP that also influence food use (e.g.,

prices, family size, income) and since they do not permit the partitioning

of the effects of NAP into the effects due to cash issuance and those due

to tighter benefit and eligibility restrictions. Given these limitations,

these estimates are viewed as of secondary importance and as such are

presented as an appendix to the main report.

In this appendix, the tabular analysis of the impact of NAP on food

-expenditures is considered first, followed by the analysis of the impact on

nutrient availability.

A. FOOD EXPENDITURES

The estimates of the impact of NAP on food expenditures are

computed as the difference in the average value of food expenditures

between NAP participants in 1984 and FSP participants in 1977 compared to

the difference in the average value of food expenditures for program-

eligible nonparticipants between 1984 and 1977. More concisely, let F

denote average food expenditures, P denote participants, and NP program-

eligible nonparticipants; then the estimate of the effect of NAP on food

expenditures is the following:

(Fp,1984 - Fp,1977) - (FNP,1984 - FNP,1977).
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The first term, the difference in food expenditures for program partici-

pants, provides a measure of the impact of NAP which makes no adjustment

for changes in factors other than NAP which influenced food use. By

including the second term, the difference in food expenditures for program-

eligible nonparticipants, a rough adjustment is made for changes in factors

not related to NAP which affected food use. That is, to the extent that

the change in average food expenditures of the program-eligible nonpartici-

pant group reflects the effects of changes in background factors that also

applied to the program participants, the difference between the participant

and program-eligible nonparticipant differences in average food expendi-

tures measures the impact of NAP on food expenditures adjusted for back-

ground factors.

The program participant and program-eligible nonparticipant

· omparison groups to be used in calculating these tabular estimates

(difference of differences) of the impact of NAP are somewhat difficult to

define since the compositions of the groups are not strictly independent of

the changes introduced by NAP. In particular, since NAP has more stringent

income-eligibility limits than the former FSP, some previously eligible and

participating households were made ineligible under NAP. Thus, a 1984

nonparticipant comparison group based on eligibility for the FSP will

presumably include some households who would have been FSP participants in

1977. This problem can be avoided by restricting the nonparticipant

comparison group to those households in 1977 and 1984 who would be eligible

under NAP regulations (adjusted for inflation). The estimates baaed on

this comparison group provide measures of the impact of cash issuance and
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benefit reduction, while controlling for the effects of NAP's stricter

eligibility requirements.

One potential problem with the use of the program participant/NAP-

eligible nonparticipant comparison group is that there will not be a set of

nonparticipants in either year which correspond to the 1977 FSP partici-

pants who would not be eligible for NAP. The use of the NAP-eligible

participants/ NAP-eligible nonparticipants comparison group avoids this

problem by restricting the set of participants and nonparticipants to those

eligible for NAP. However, this ignores the restriction on eligibility

component of the NAP changes.

In order to compensate for the fact that each participant/compari-

son group has drawbacks, several different comparison groups are used. The

tabular estimates of the impact of NAP on total food expenditures and the

money value of food used at home are presented in Table B.1 for the

different participant/program-eligible nonparticipant comparison groups.

The food expenditures values upon which these estimates are based are

contained in Table B.2.

The tabular estimates of the impact of NAP, as seen in Table B.1,

vary considerably across the comparison groups used and by whether the

estimates are in constant or nominal dollars. Focusing only on the

constant dollar estimates, it can be seen that the decline in real food

expenditures for program participants between 1977 and 1984 was 7.7 percent

for total food expenditures and 6.7 percent for the money value of food

used at home. When program-eligible nonparticipant comparison groups are

used to provide adjustments for changes in other (non-NAP) background

factors, the estimates of the impact of NAP are considerably below the 7 to
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TABLE B.I

CHANGES IN FOOD EXPENDITIIES IN PUERTO RICO
BETWKEN 1977 AND 1984

Total Pood Expenditures Money Value of ltond Used at Rom
Participant/ per Adult Hale Equivalent ($/wek) a per Equivalent Nutrition Unit (S/week) b
Program=eligible Change an a Percent Change as · Percent
Nonparticipant Dollar Amount of the 1977 Mean Dollar Amount of the 1977 Nean

Conpnrlaon Group of Chen[e Value for Participants of Chan6e Value for Participants

Participants Only
Nominal Dollars 5.72 25.5 5.92 27.0
Constant (1984) Dollars -2.34 -7.7 -2.00 -6.7

Participants/
liSP-Eligible
Nuopartlcipanta

NU_LUl Dollars -1.94 -8.7 -1,70 -7.8
Constant (1984) RolIans -1.11 -3.6 -0.97 -3.3

Par ticipnnto/
J NAP-eligible

Noupnrticipants
NUatnoI Dollars -0.88 -3.9 -0.60 -2.7
Couatant(1984) Dollorm -0. _8 -1.6 -0.20 -0.7

NAP-Iligible Participants/
NAP-aUdible
Nonparticipants

Nominal Dollars -0.61 -2.8 -0.44 -2.0
Constant (1984) Dollars =0.15 -0.5 0.02 O. 1

SOURCE: 1977 Puerto tics Supplesmnt to the Nationwide Pond Coexuaption Survey; 1984 Puerto JOico liouaehold Food
Conauuption Survey.

NOTU: The changes in food expenditures are calculated aa follow, bt F denote average fond expenditures, P denote
participants, and lIP program=eligible noparticipanta, then the eatimte of the effect of HAP on food
expenditures ia:

A! - (aP,198& - FP,1977 ) - (PNP,1984 '- FHP,1977 )*

Table B.2 contains the relevant values of F.

SEquels the mia of the nancy value of food used at hone. amount spent on meals and snacks mfay frou hone, and the value
of school lunches and breakfasts divided by household size in adult male equivalents.

ban equivalent nutrition unit ia a 21-aaal-at-homa-adult-male-equivalent person, hoed upon 1980 RDA for food energy.



TABLE B. 2

Hi/AN VALUES OF FOOD EXPENDITURES IN PUERTO RICO
BY ELIGIBILITY AND PARTICIPATION STATUS, 1977 AND 1984

Total Food Expenditure Honey Value of Food Used
Eligibility and Per Adult Male at' Home. Per Equivalent

Participation Sample Equivalent (S/week) a Nutrition Unit (S/week) b
Status Size Nominal Dollars Constant (i984) Dollars Nominal Dollars Constant (1984_ Dollars

1. FSP Participants, 1977 1,381 22.40 30.49 21.94 29.86

a. NAP-Eligible 1,231 22.16 30.16 21.78 29.64

2. FSP-Eliglble FSP
Nonparticipants, 1977 882 26.62 33.51 23.97 32.62

a. NAP-Eligible 460 23.43 31.89 23.06 31.38

3. NAP Participants, 1984 883 28.15 28, 15 27.86 27.86

4. FSP-Eligible NAP
Nonparticipants, 1984 849 32.28 32,28 31.59 31,59

!

a. NAP-Eligible 420 30.03 30.03 29.58 29.58

SOURCE: 1977 Puerto Rico Supplement to the Nntionw/de Food Consumption Survey; 1984 Puerto Rico !tousehold Food Consumption
Survey.

aEqumls the sum of the money value of food used at home, amount spent on meals and snacks away from home, and the value of
school lunches and breakfasts divided by household size in adult male equivalents,

ban equivalent nutrition unit is a 21-meal-at-home-adult-male-equivalent person, based upon 1980 RDA for food energy.



8 percent total change. Although these adjusted estimates are quite

sensitive to the comparison groups chosen, the range of results are consis-

tent with the findings of the multivariate work reported in Chapter III.

The tabular estimates of the impacts of NAP on total food expenditures

range from a decline of less than 1 percent to a decline of about 4

percent, while the estimated impact on the money value of food used at home

ranges from close to 0 to a decrease of about 3 percent.

B. NUTRIENT AVAILABILITY

Rough estimates of the impact of NAP on nutrient availability are

obtained using the difference of differences approach outlined in the

previous section for food expenditures. The change in nutrient

availability between 1984 and 1977 for program-eligible nonparticipants is

subtracted from the change for participants to provide an estimate of the

impact of NAP that controls for changes in other (non-NAP) background

factors. For example, if there had been Islandwide changes in food

consumption and nutrient availability which affected participants and

program-eligible nonparticipants equally, the difference of differences

approach would account for this change.

Two measures of diet quality are used in this analysis--the

nutritive value of food used at home per equivalent nutrition unit and the

percentage of households meeting the 1980 RDA. Food energy and five key

nutrients are examined: calcium, vitamin A, iron, vitamin B 6, and

magnesium. As discussed in Chapter IV, these nutrients were chosen because

of evidence of potentially Iow levels in the diets of Puerto Rico

households.
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The estimates of the impact of NAP on the average nutritive value

of food used at home per equivalent nutrition unit are presented in Table

B.3. Table B.4 presents similar estimates for the percentage of households

meeting the RDA. The nutrient availabilty data upon which these estimates

are based are contained in Table B.5 for the average nutritive value of

food used at home (Table B.3) and Table B.6 for the percentage of

households meeting the RDA (Table B.4).

The evidence from the changes in both the average nutritive value

of food used at home (Table B.3) and the percentage of households meeting

the RDA (Table B.4) suggest that the total change in the quality of diets

between 1977 and 1984 was very minimal. 1 Of the five nutrients and food

energy, only iron and vitamin B6 showed total changes of greater than 5

percent over the 1977 to 1984 period. When nonparticipant comparison

° groups are used to adjust for changes in background factors other than NAP,

the estimated impacts of NAP on diet quality vary widely by comparison

group and by the measure of diet quality. The estimates of the impact of

NAP based on the percentage of households meeting the RDA are, for the most

part positive, while the estimates based on the average nutritive value of

food used at home are generally negative. However, as these are two very

different measures of diet quality and the estimated impacts under both

measures suggest small changes for almost all nutrients, the results are

not necessarily inconsistent. The nutrients for which there does appear to

have been a substantial NAP-induced effect are vitamin A, iron, and vitamin

1The total change is indicated by the changes for participants only

(i.e., changes unadjusted for changes in other background factors).
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TABLE B. 4

CHANGES IN PERCENTAGE OF HOUSEHOLDS MEETING RECOMMENDED

DIETARY ALLOWANCES IN PUERTO RICO BETWEEN 1977 AND 1984

Participant/

Program-Eligible

Nonparticipant Nutrient

Comparison Group Food Energy Calcium Vitamin A Iron Vitamin B6 Magnesium

Participants Only 1.6 -0.4 1.9 4.9 6.0 1.8

Participants/

FSP-gligible 0 1.0 2.4 2.9 1.7 2.0

Nonparticipants

Participants/
NAP-Eligible
Nonparticipants 0.5 2.4 3.9 2.9 3.1 2.3

NAP-Eligible
T Participants/

NAP-Eligible

Nonparticipants 1.0 3.6 4.3 3.0 3.8 2.5

SOURCE: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto

Rico Household Food Consumption Survey.

NOTE: The changes in nutrient availabilty are calculated as follows. Let F denote average

nutrient availability, P denote participants, and NP program-eligible

nonparticipants, then the estimate of the effect of NAP on nutrient availability is:

&F - (Fp,1984 - Fp,1977 ) - (FNP,1984 - FNP,1977).

Table B.6 contains the relevant values of F.



TABLE B.3

AVERAGENUTRITIVE VALUE Of FOODUSED AT HOME PER NUTRITION UNIT PER DAY

IN PUERTORICO BY ELIGIBILITY ANO PARTICIPATION STATUS, 1977 _ND 1984

Nufr I emt

El-lglbl I Ity and

Participation Sample Food Energy Calcium Vitamin A Iro_ Vitamin B6 14agnmlum
Status SI za (Kcal ) (raj) ( I U) (rog) (rog) [rog)

I. FSP Purtlclpents, 1977 1,381 4,469.30 1,102,52 6,970.52 18.15 2.74 553.30

II. IMP-El Ig Ibl® It231 4,479.98 1,094.79 6,908.82 18,31 2.72 554.20

2. FSP-EIIglblI FSI2

Nonpa rt lc I pants, 1977 882 4,391,59 I, 193.07 7,852.15 18,17 2.78 553.78

ale NAP-El Iglbf® 460 4,347.52 I, 165.1;I 7,602,82 17.98 2,69 544.42
I

3. NRP Pertlclpentl, 1984 883 4,510.62 1,078.88 6,974.1:5 19.26 2.85 564.55

4. FSP-EIIglblO NAP
Nonport Icl pentl, 1984 849 4,598.06 !, 185.95 7,_96.80 19.75 2.97 _3._9

II, NAP-El Iglbl® 420 4,540.66 1,148.37 6,787.56 19.77 2.84 579075

SOUROE: 1977 PUlrto Rico Supplement to the Nltloavlde Food Oonsllptlon Survey z 1984 Puerto Rico Hous4hold Food Consmptlofi Survey.

NOTEz A nutrition emit Il a 21-m®al-atohame-adult-eaale-equlvalant person, based upon the 1980 RDA for each nutrient.



TABLE B.6

PERCENTAGE OF HOUSEHOLDS MEETING _ECOMMENDED DIETARY ALLOWANCES
IN PUERTO RICO BY ELIGIBILITY AND PARTICIPATION STATUS, 1977 AND 1984

(percent)

Eligibility and Nutrient
Participation Sample Food

Status Size Energy Calcium Vitamin A Iron Vitamin B6 Magnesium

1. FSP Participants, 1977 1,381 85.0 69.2 52.5 83.4 63.2 82.8

a. NAP-Eligible 1,231 84.5 68.0 52.1 83.3 62.5 82.6

2. FSP-Eligible FSP
Nonparticipants, 1977 882 85.2 74.9 62.8 84.4 65.4 83.5

a. NAP-Eligible 460 83.1 71.3 57.2 83.3 62.7 82.6

3. NAP Participants, 1984 883 86.6 68.8 54.4 88.3 69.2 84,6

4. FSP-Eligible NAP
Nonparticipants, 1984 849 86.8 73.5 62.3 86.4 69.7 83.3

a. NAP-Eligible 420 84.2 68.5 55.2 85.3 65.6 82.1

SOURCE: 1917 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto Rico Household Food
Consumption Survey.



B6. It should be noted that the apparent large effect for vitamin A

appears to be the result of a statistical artifact. 1

1The distribution of vitamin A availability is characterized by a

large number of households whose per-person availability of vitamin A is
around 5,000 I.U. (the RDA for vitamin A). At the same time, a substantial

number of households have very large amounts of vitamin A due to the high

use of foods rich in vitamin A (vegetables, dairy products, and fruits).

This finding, common in food use surveys, is typical for vitamin A, but
less so for the other key nutrients. A method to reduce the impact of such

very large values is to take a logarithmic transformation of vitamin A

availability, which _ms done in the statistical analysis of nutrient

availability.
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APPENDIX C

TECHNICAL APPENDIX FOR THE ANALYSIS

OF FOOD EXPENDITURES AND NUTRIENT AVAILABILITY



This appendix describes the technical details of the statistical

and simulation analyses of food expenditures and nutrient availability, as

summarized in a non-technical manner in Chapters III and IV of the

report. The overall approach of the analysis is based on a block recursive

model of food expenditures and nutrient availability. That is, food

assistance benefits (either cash or coupons) are presumed to increase food

expenditures, which in turn are believed to increase the availability of

nutrients to recipient households. Thus, the impact of NAP or FSP benefits

on nutrient availability are obtained indirectly from the effect of food

assistance benefits on food expenditures and the effect of food

expenditures on nutrient availability.

Sections A and B of the appendix present the econometric model of

food expenditures and nutrient availability, respectively. Section C

describes the simulation analyses used to generate the predicted effects of

cash issuance and the restrictions on eligibility and benefits on food

expenditures and nutrient availability.

A. ECONOMETRIC ANALYSIS OF FOOD EXPENDITURES

Full Information Maximum Likelihood (FIML) is used to estimate a

model of food expenditures (total food expenditures and the money value of

food used at home) and participation in the Food Stamp Program or Nutrition

Assistance Program. FIML corrects for possible biases in estimates of the

food expenditure equation that could arise from the self-selection of

participant households from the population of eligible households.
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1. Model of Food Expenditures and Pro_ram Participation

The basic model of food expenditures and program participation

estimated for the report is the following:

Fi = XiB+ _Bi + ci (1)

Pi = Zid+ ui (2)

Pi = Iif Pi' Zid+ ui> 0 (3)

= 0 if Pi = Zi6 + ui < 0,

where Fi is food expenditures of the ith household (appropriately scaled),

Xi is a vector of household characteristics affecting food expenditures,

Bi is the food assistance benefit, Pi is an unobserved latent variable

-underlying the program participation decision, Zi is a vector of household

characteristics (which may or may not contain elements of X) which

influence the FSP or NAP participation decision of program eligibles, Pi is

a dichotomous variable denoting participation (1 = participant, 0 =

nonparticipant), and t i and ui are random disturbance terms. Assumptions

regarding the random disturbance terms are the following:

ci ~ N(O,a2)

ui ~ _(0,1)

2

Cov(ciui)= o Ocu

<_ 1
GU
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The primary objective of the analysis of food expenditures is to

obtain consistent estimates of _, the marginal effect of food assistance

benefits on food expenditures. Most previous analyses of food expenditures

obtained an estimate of a simply by estimating equation (1) without

reference to the program participation decision denoted by equations (2)

and (3) (a notable exception to this is the study by Chert, 1983). A

potential problem with the estimates of a based on these studies is that

FSP or NAP participants may have higher food expenditures than otherwise

similar eligible nonparticipants even in the absence of a food assistance

program, and the failure to recognize the interdependence of the food

expenditure and program participation equations may result in biased

estimates of a. This potential bias is called sample selection bias, as

FSP or NAP participants are potentially a self-_elected group of households

with higher than average values of food expenditures.

Likelihood Function. Three possible participation categories exist

for the sample of households used to estimate the model of food

expenditures and program participation:

1. Participants: Fi = Xi8 + aBi + ci

Pi = Zi6 + ui _ 0

2. Eligible nonparticipants: Fj = Xj8 + cj

Pj - Zj6 + uj < 0
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1

3. Ineligibles: Fk = _8 + _k

(no P equation)

The log likelihood function for this model is the sum of the log

probabilities of observing: (1) the food expenditures and participation

status of participants, (2) the food expenditures and participation status

of eligible nonparticipants, and (3) the food expenditures of ineligible

households. The log-likelihood function is

L = Z log(Probli) + Z log(Prob2j) + Z log(PrOb3k) ,
i j k

where i,j, and k are indexes ranging over participants, eligible

nonparticipants, and ineligibles, respectively. The three probabilities

are defined as follows:

Pr°bli = Pr°b(Fi= Xi8 + _Bi+ _i' Zi6 + ui > 0)

= Prob(c i = Fi - XiB - c,Ri, ui > -Zi_)

= D(Zn)*[(1- C(wli)l/o

Prob2j = Prob(Fj = 56 + cj, Zj6 + uj < O)

-5 5 %<5©
= D(z2j )*C(w2j )/o

Prob3k = Prob(Fk = Xk6 + ck)

- _ob(% -vk - _)

= D(Z2k)/O

1As discussed below, FSP-eligible households are used for the
analysis in both 1977 and 1984. In 1984, however, some FSP-eligtble

households are ineligible for NAP and, hence, fall into the ineligible
category.

C-4



where z1E (F - XB - _B)/o

z2 E (F - X8)/o

2
w I s (-Z_ - 0Zl)/ I - P

2

w 2 s (-Z_ - pz2)/ 1 - p

p _ cov(c,u)/_

D is the standard normal probability density function

C is the cumulative standard normal distribution function.

The maximum likelihood estimates of e, B, 6, p, and o, were obtained by an

iterative program which searched over possible values of the parameters to

maximize the log-likelihood function.

Detailed Model Specification. Several issues were resolved in the

course of the analysis of food expenditures. The most important issues are

the following:

o Definition of'the food expenditure variable

o Determination of the sample on which to estimate the

food expenditures model

o Adjustment for different prices of food between 1977
and 1984

o Scaling adjustments

The first issue considered is the appropriate measure of food

expenditures. Two measures of food expenditures were used in the analysis--

total food expenditures and the money value of food used at home. Total

food expenditures were used as a dependent variable since this variable is

the most comprehensive measure of food expenditures available from the

data. It is defined as the sum of the money value of food used at home,
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expenditures on meals and snacks away from home, and the subsidy value of

school lunches and school breakfasts. The money value of food used at home

is also an important dependent variable because the nutrient availability

data are available only for food used at home and, hence, this variable

links the food expenditure and nutrient availability analyses. The money

value of food used at home is the sum of the money value of purchased food,

home-produced food, and food received as a gift or pay.

The food expenditure model was estimated separately for 1977 and

1984, based on data from FSP-eligible households. FSP-eligible households

in 1977 include FSP participants and eligible nonparticipants. In 1984,

FSP-eligible households include NAP participants, NAP-eligible

nonparticipants, and NAP-ineligible, FSP-eligible nonparticipants (category

3 of the likelihood function). FSP-eligible households were used in the

analysis in order to analyze jointly the food expenditure and program

participation decisions. Although some of these households were ineligible

for NAP in 1984, they were used in the 1984 analysis in order to keep the

1
analysis samples comparable in 1977 and 1984. In addition, to the extent

that NAP's restrictions on eligibility did not change the underlying food

expenditure behavior of NAP-ineligible, FSP-eligible households (other than

the effect of the elimination of food assistance benefits), these

households should be kept in the analysis in order to increase the

efficiency of the parameter estimators.

1As discussed in Chapter III, these NAP-ineligible, FSP-eliglble
households are not used in the analysis of participation in NAP, but are

used in the analysis of food expenditures.
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The third major issue considered in the analysis of food

expenditures was the inflation in the price of food between 1977 and

1984. Ail dollar-based variables (income, food assistance benefits, and

all measures of food expenditures) were expressed in 1984 dollars. The

1977 nominal values were inflated by a price index for food, calculated

from the 1977 and 1984 data bases. The price index was calculated from the

average quantities and prices of the major food groups in 1977, and from

the average prices of the major food groups in 1984, as follows:

Pi,84xi,77
price index =

iZPi'77xi,77

where i denotes food groups, p is average price, and x is the average

quantity used. The price index is 1.361, indicating that, on average, the

price of food was 36.1 percent higher in 1984 than in 1977.

The final major issue considered in the analysis of food

expenditures was the adjustment for household size. Total food

expenditures, income, program benefits, and guests meals were scaled by

adult-male-equivalent persons, based on the 1980 RDA for food energy, and

the money value of food used at home was scaled by equivalent nutrition

units, which adjusts household size for both the number of adult male

equivalents and the proportion of meals eaten at home. These adjustments

were made because the age and sex composition of persons consuming food and

the number of meals eaten at home are important predictors of food

expenditures.
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2. Empirical Results

The variables used in the analysis of food expenditures and program

participation (and their mean values) are presented in Tables C.1 and C.2,

respectively. Most of these variables are self-explanatory. An exception

is the variable called household potential weekly food assistance benefit,

presented in Table C.2 and used in the FSP and NAP participation

analyses. This variable is the predicted food assistance benefit for

eligible nonparticipants and the actual benefit for participants. The

predicted benefit amount was obtained by a regression equation for food

assistance benefits based on FSP participants in 1977 and NAP participants

in 1984. Briefly, these equations estimated the relationship between

benefits and household income and household size.

The results of the analysis of total food expenditures are

presented in Table C.3. As discussed in the text and shown in Table C.3,

the MPCs out of food assistance benefits are .213 for coupons and .226 for

cash, indicating that the switch to cash issuance had virtually no impact

on total food expenditures. The estimates of the HPC out of money income

are .138 for 1977 and .164 for 1984 and are smaller than those out of food

assistance benefits. Although the difference between the HPCs out of money

income and out of food assistance benefits in each year is not signifi-

cantly different from zero, the direction of the difference suggests there

was a tendency in both years to spend somewhat more of an extra dollar of

program benefits on food than an extra dollar of money income.

The results of the participation equation, which vas estimated

jointly with the total food expenditure equation, are presented in Table

C.4. Most of the estimated coefficients have the expected signs, including
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TABLE C.I

NEAII VALUES OF VARIABIJtS IN THE NONEY-VALUE-OF-FOOD-USED-AT-BOHE AND TOTAL
FOOD EXPENDITURE _QUA?XONS FOR FOOD-STAFiP-ELICIBLE HOUSEHOLDS IN PUERTO ILICO

1977 1984

FSP FSP-Eligible MAP FSP-Eliglble

Variable participants i_npartictpante Participants monparciclpsnt s s

Bousehold Weekly Cost of $29.86 $32.62 $27°86 $31.59

Food-at-Rome p[r Equivalent
Nutrition Unic w

Bousehold Weekly Total Food Coot $30.50 $33.52 $28.16 $32.29
per Adult Nale _-quivelent

Household Weekly Noney Income $2&.86 $&7.97 $2&.02 $$2._0
per Adult !tale F.quivalenc

Bouaehold Weekly Food Benefit $12.04 $0. O0 $11 · 38 $0. O0
per Adult Nale Equivalent

Meekly SUbsidy Value of School $0.08 {}0,03 $0,17 $0.06
lraak_llZl per Adult Nale
I[qulvalent

Meekly 6utmldy Value of School $0.9& $0.53 {)1.12 $0.67
lamcheo per Adult Hale
Iqu/valant

Meekly Value of houe-Grolm Food $0.7& $0.72 80.98 $1.27
per Adult Hale !_quivalenc

Meekly Vatue of Sift/pay Food $0.71 $0.9& $1.2& $1.11_
per Adult Hale Itquivaleut

Ferule Bead Present 0,96 0. g& 0.97 0.96

Black 0.14 O. 10 0.13 O. 11

Ikmber of Adult-l_Lle-Bquivaleuc 3.79 3.18 3. $2 3. 01
Parsons

Number of Guest Neals 0.89 1.20 1.22 l.S&

per Adult Hale !kluivalent

N 1,381 882 883 849

SOURCES: 1977 Puerto Jtico Supplement to the i_tiou_da Food Consumption Survey; 198_ Pierce lice iiotmehold
,ood Cououmpcioo Survey.

NOTE: Dollar renounce ore in constant (1984) dollars. Melghced data mere med.

mKean values are bseed upon 1984 survey households that did not pertici_te ia M&P and thc uou_! have been
eligible to participate tn the 1977 FSP, after mdJtmttng for inflation.

ban 'equivalent nutrition unit' is a 21-mmml-at-home-mdult-male-equ_valant person, hosed upon 1980 _ for
food energy.
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TABLE C. 2

HEAN VALUES OF VARIABLES IN TI_ FSP AND NAP PARTICIPATION EQUATIONS
FOR FSP- _qD _&P-ELIGIBLE UOUSEHOLD$ IN PUERTO RICO

1977 1984

FSP FSP-Eligible )_P _-P-Eligible

Participants Nonparticipants Participants Nonparticipants

Bousehold Weekly Honey Income $81.69 $137.34 $73.08 $101.24

Roumehold Potential Weekly $42.40 $32.33 $37.16 $28.41
Food Assistance Benefit

Hon---tropolicen 0.66 O. 53 0.69 0.63

Black O. 14 O. 10 O. 13 0.12

Hale U-ad of Mousehold O.O& 0.06 0.03 0.04

O_ly

Female bad of ltouaehold 0.26 0.19 0.34 0.30

Only

Own HO,-,. 0.71 0.79 0.68 0.84

Read of [touoehold is 35 0.50 0.52 0.47 0.43

to 59 Years Old a

re. ad of Household is 60 0.22 0.25 0.27 0.43
Years Old or Over a

Heed of ldoulehold Coupleced 0.15 0.33 0.20 0.27
14tsh School a

Kale Read Employed 0.29 0.51 0.23 0.32

Femmle U-ad Employed 0.09 0.18 0.07 0.10

N 1,381 882 883 420

SOURCES: 1977 Puerto Rico S_pple_nt to the _Ciouvlde Pood CoueusKpcion Survey; 1984 Puerto Rico !{ouaehold

Food Coumumpciou Survey.

NOTE: Dollar remounts are in coast:ant (198&) dollars, bighted dace uere med.

aThe household head is the feule head if one is present, othervls_ it ia the role head.
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TABLE C. 3

ESTI]4A_ OF TOTAL FOOD EXPENDITURE EQUATIONS FOR
FOOD-STAHP-ELIGIBLE PUERTO R_CO HOUSEHOLDS

(standard errors in parentheses)

Explacator? Variables 1977 1984 a

Constant 28.155'* 25.356**
(1.394) (1.572)

Household Weekly Money incase 0. 142'* O. 178'*
per Adult Fltle Equivalent (0.013) (0.012)

Household geekly Food Benefit 0.213'* 0.226'*
per Adult File Equivalent (0,051) (0.047)

Weekly Subsidy Value of School Breakfasts 0,195 0.543
per Adult Hale Equivalent (1.133) (0.867)

Weekly Subsidy Value of School Lunchts 0.828** 0.905**
per Adult &tie Equivalent (0.245) (0.250)

Weekly Value of Home Crowe Food 1.292e* 1.415a*
per Adult Hale Equivalent (0.120) (0.101)

Weekly Value of Gift/Pay Food 1.O42'* 1.245'*
per Adult Hale Equivalent (0.090) (0.100)

Fesele Head Present 3.826** 1.323
(0.950) (1.158)

d

Black -2.040** -2.308**
(0.780) (0.882)

Huuber of Adult-Fatle-gquivalent -2. S84 · -2.166.*
Parsons (0,185) (0.223)

Number of Guest Heals per 0.482** 0.620**
Adult Hale Equivalent (0.111) (0,083)

o 11,758 10.921

g 2.263 1,732

SOURCES: 1977 Puerto Rico Supplement to the Nationwide Food Consumption Survey; 1984 Puerto Rico
Household Food Consumption Survey.

NOTE: The dependent variable is the sum of the seney value of food used et hose, mount spent em
food away frou hone, and tho subsidy value of school breakfasts end lunches, scaled on the
basis of the number of adult-ts_e_equivaleut persons, based upon 1980 RDA for food energy.
The food expenditure equations Were eotiuated Jointly with FSP and HAP participation
equations (see Table C.4). All doUar-denoulnated variables were in constant (1984)
dollars. Weiahted data were used.

aThis equation was estimated au all households in the 1984 data file that would have been eligible for
the 1977 Food Stamp Program, after adJusttnf for i_lation.

*Significant at the .03 level, rue-tailed teat.
**Significant at the .01 level, tvs-tailed test.
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TABLE C.4

FSP ARD NAP PJLETICIPATION EQUATIONS FOR
FSP- ne IL_-ELIGIBLE PUERTOR/CO HOUSEHOLDS,

ESTIMATED JOINTLY WITH TOTAL FOODEXPENDITURE EQUATIONS

(standard errors tn parentheses)

Explanator 7 Variables 1977 198&a

Cons tan, 0.818 m* 1 · 176**
(0.121) (0.155)

Bousehold Weekly Honey Inca _, -0.005 e* -0.005**
(0.0003) (0.0006)

Household Potenttml Weekly 0.018'* 0.015'*
Food Assistance knelt* (0.002) (0.003)

Non_tropolttan 0.161* 0. 240**
(0.064) (0,079)

Black O,251 e* O,077
(0,095) (0,113)

Hale Head of Household -O. 210 0.092
Only (0.143) (o.2o2)

Female Read of Household 0.041 0.046
O_ly (0.084) (0,090)

O_ Bone -0.175' -0.485'e
(0.075) (0,098)

Bend of Household is 3.5 -0.310'* -0,261'
to 59 Years Old b (0,079) (0,108)

Be_d of Household 1[ 60 -0,537** -O. 641'*
Years Old or Overu (0.103) (0.123)

Bead of Household Completed -0.&01** -0.398'*
Blah School o (0.077) (0.093)

Hale Bend Employed -b.&66** -0.243 *e
(0.072) 0.093)

Female Rend Employed -0. 279** -0.142
(0.083) (0.121)' '

oc -0,032 -0,005
(O.O&2) (0.049)

N 2,263 1,303

SOURCES: 1977 Puerto Rico Supplement to tBs Betionwide Food Consmmption Survey; 1984 Puerto Rico
Household Food Consumption Survey.

NOTES: The FSP and NAP participation equations were es,ism,ed jointly bath total food ezpendlture
equations for 1977 and 1984 (see Table C.3). The dependent variable lo the participation
equation takes on · value of I for r_cipiance of food assistance Ired 0 for eligible
noureclpleute. The resultant coefficients can be interpreted is ti they were probit
eetins£ea. All dollar-denominated ur/ablns Were in constant (1984) dolLmre. Weighted date
were used.

snore that the 198& participation equation wes euBtitmted on MAP-eligible households, ubtle the 1984
total food expenditure equation wac estiuiCed on FSP-eligible households.

bThe household heed ia the feuale head if one ts present, otherbAse it is tbs role bead.

cThe estiuate of 0 is the correlation between the error tern in the participation equation end the
error term in the total food expenditure equation. The 198& estimate of p la based upon NAP-_ligible
households only.

· Significant et the .05 level, t_o-_called teat.
e*Sirnificant at the .01 level, two-*&Lied teat.
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the coefficient on the potential food assistance benefit which is positive

and the coefficient on money income which is negative. An interesting

result in Table C.4 is the small and insignificant coefficient for p, which

is the correlation between the disturbance terms of the food expenditure

and participation equations. This finding suggests that there is no self-

selection bias associated with estimating a food expenditure equation that

does not account for any systematic differences in food expenditures

between participants and eligible nonparticipants.

Tables C.5 and C.6 present the results of the analysis of the money

value of food used at home. For the most part, these findings are similar

to those for total food expenditures. One difference is that the MPC out

of coupons is slightly higher than the MPC out of cash benefits (.268

versus .210), suggesting that slightly more of an additional dollar of

coupon benefits is spent on food at home than of an additional dollar of

cash benefits. This difference, however, is not significantly different

from zero.

The results of the participation equation are similar tQ those

discussed above. Most of the parameter estimates have the expected sign,

except for the estimate of p in 1977 which is negative. This parameter

estimate is not significant at the .01 or .05 level, but it is significant

at the .10 level. In addition, its negative sign is what drives the

estimated coefficient on coupon benefits up to .268, as shown in Table C.5.

B. ECONOMETRIC ANALYSIS OF NUTRIENT AVAILABILITY

The model of nutrient availability that is described in Chapter IV

of this report is an integral component of a larger model of the effects of
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TABLE C°5

ESTXHATES OF HOMKY-VALUE-OF-FOOD-USr-D-AT-ROKK tQUATIOR$
FOR FOOD-STAHP-ELIGLSLE P_TO R/CO HOUSEHOLDS

(standard errors in parantbeaea)

Explauacor 7 Variables 1977 1984 e

Constant 27.551'* 25.861**
(1.422) (1.530)

Household Weekly Houey Income O. 138'* 0.164'*
per Adult _rle Equ/valenc (0.012) (0.012)

Household Weekly Food Suneflc 0.268** 0,210'*
per Adult Hale Equivalent (0,047) (0.048)

Weekly Suheidy Value of School
Breakfasts per Adult Hale 0.657 1.373
Equivalent (0.943) (0.796)

Meekly Subsidy Value of School 0.600** 0.432
Lunches Per Adult Hale F,qu/valent (0.218) (0.232)

Meekly Value of Hose Grown Food 1.230'* 1.&56'
per Adult Kale Equ/valent (0.120) (0.104)

Meekly Value of Gift/Pay Food 1.157** 1.427'*
per Adult Hale Equivalent (0.091) (0.094)

Fesmle Bud Present 4.319'* -0.142

= (1.986) (1.036)
Black -1. t91* -2.228*

(0.771) (0.885)

Numt_r of Adult--Hale-Equivalent -2.815 mt -2.382**
Persons (0.180) (0.224)

&mbor of Guest Heals per 0.457e* 0.492a*
Adult Hale ilqu/valenc (0.109) 0.086)

o 11.527 11.169

N 2,263 1,732
it

SOURCES: 1977 Puerto Rico Supplement to the Wattonutde Food CooJumption Survey; 1984 Puerto
B/co Household food Conomuptiou Survey.

NOTE: The dependent variable is tim household wekly mousy value of food mad at bom8,
scaled on the basis of the uuaber of 'equivalent nutrition moats' eating meals frae
howe food tmpplies, based upon 1980 un& for food energy. The explanatory variables
were scaled on the basle of t h- uumber of adult-uale-equSvalent perseus. The food-ac-
bom equations WEe eetieated Jointly u_tb FSP mad _ participation equations (ese
Table C.6). A11 dolXar-dtnsuAnsted varl&blns were _u constant (1984) dollars,
Weighted data were med,

eThls equation u8 urinated em &Il households in the 1984 data file tbot uould have been
eligible for tbs 1977 Food Stamp Program, after adjuring for inflatioo.

*Significant at the .05 level, nfo-CaLled teat.
a*StKnificaut at the .01 level, t_o-tallsd test.
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TABLE C. 6

FSP AND NAP PkRTXCIPATION EQUATIONS roi FSP- OR
HAP-ELIGIBLE PUERTORICO HOUSEHOLDS,gSTINATED

JOINTLY _Illt FOOI)-AT-itOHE EQUATIONS

(standard errors in parentheses)

Explanator 7 Variables 1977 1984a

_muscenc 0.817'* 1. 178'*
(0.121) (0.155)

Household Weekly Honey Income -0.00§** -0.005'*
(0.0oo3) (0.0006)

Household Potential Weekly 0.018'* 0.015'*
Food Assistance Benefit (0.002) (0.003)

Honm_t ropolitan O. 158' O.242**
(0.064) (0.079)

Black 0. 250** O.078
(O.09S) (0.113)

Nale Read of Household -O. 211 0.095
Only (0.142) (0.201)

Feuale Read of Household 0.048 0.043
Only (0.084) (0.090)

Own Bo,-- -0.176' -0.487**
(0.075) (0.098)

bad of Household is 35 -0.307** -0.265*
to 59 Years Old b (0.079) (0.108)

Nad of Household is 60 -0.528" -0.646**
Years Old or Over b (0.103) (0.123)

Reed of Household Coupleted -0.399** -0.398**
_Ltgh School b (0.077) (0.093)

hie Read F_ployed -0. &63'* -0.246**
(0.072) (0.094)

Penile Read Employed -0.270** -0.145-
(0.083) (0.122)

_c -0.066 0.012
(0.040) (0.048)

N 2,263 1,303

SOURCES: 1977 Puerto Rico Supplement to the RetinnFLde Pond Consumption Survey; 1984 Puerto
Rico Household Food Consumption Survey.

NOTES: The PSP end NAP participation equatioue umre estimated Jointly with food-st-home
equations for 1977 sad 1984 (nee Table C.5). The dependent variable in the
participation equation t_r_ au a value of I for recipients of food nos/stance iud 0
for eligible uonrectpieuts. The resultant coefficients can be interpreted am if they
were probit estimates. All dolZnr-densuionted variables u_te in constant (1984)
dollars. Weighted date aura md,

allots that the 1984 participation equation was emtiudted on NAP-eligible households, t_tle the
1984 food-at-home equstXon vas estimated on YSP-eligible households.

bThe household heed is the fondle heed if one _ present, othervtse it in the mia heed.

cThe estimate of o is the correlation between the error term in the participation equation and
the error term in the fond-at-home equation. The 1984 estimate of p is based upon NAP-eligible
households only.

*Significant at the .05 level, tleo-t_Lled teat. . *
**Significant at the .01 level, tvo-taile_ test.
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food assistance benefits on the money value of food used at home and

nutrient availability. The full model consists of two principal parts:

(1) An equation explainin_ the money value of food used
at home: F = f(B, X)_

(2) Equations explaining the availability of food energy

and five nutrients: Nj = gj (F, Y)

where F is the money value of food used at home, BEN is the food assistance

benefit, Nj is the availability of nutrient J, and X and Z are vectors of

other variables that affect the money value of food used at home and

nutrient availability, respectively.

Data limitations require that the full model be specified in terms

of food used at home; the 1977 and 1984 data files provide information on

'nutrient availability that is based only on food used at home, rather than

total food used.

As shown, the full model of the effects of food assistance benefits

consists of a food expenditure equation and a block of six nutrient

availability equations. The model is block recursive in that the money

value of food at home appears as an explanatory variable in the nutrient

availability equations, but the measures of nutrient availability do not

appear as explanatory variables in the food expenditure equation. This

structure is consistent with the assumption discussed in Chapter IV that

changes in food assistance benefits affect nutrient availability only

indirectly via changes in the money value of food used at home. The block

1As discussed in Section A, the equation explaining the money value

of food used at home is estimated Jointly with an equation explaining the

program participation decision.

C-16



recursive structure facilitates estimation by permitting the detailed

modeling of the effects of food assistance benefits to be confined to the

food-at-home block.

The six equations in the nutrient-availability block of the full

model explain the daily availability per equivalent nutrition unit of food

energy, vitamin B6, vitamin A, magnesium, calcium, and iron. Each equation

has the same set of explanatory variables--the F and ¥ variables mentioned

above:

o The money value of food used at home per equivalent
nutrition unit (F)

o The race of the survey respondent

o An indicator of whether the household has only a male
head

o An indicator of whether the household has only a female
head

o Indicators of the age of the female household head (or
male head if no female head is present)'

o An indicator of whether the female household head (or

male head if no female head is present) completed high
school

o The employment status of the male head

o The employment status of the female head

o An indicator of whether the household owns its home

Sample mean values of these explanatory variables for FSP-eligible

households in 1977 and 1984 are provided in Table C.7.

1For variables referring only to one household head, the
characteristics of the female head are included in the analysis becaus e in

most of the sample households she is responsible for purchasing food and
preparin E meals.

C-17



TABLE C.7

HEAN VALUES OF EXPLANATORY VARIABLES IN EQUATIONS EXPLAINING THE
AVAILABILITY OF SELECTED NUTRIENTS IN FOOD USED FROH HOHE

FOOD SUPPLIES BY FOOD-STAHP-ELIGIBLE PUERTO RICO HOUSEHOLDS

1977 1984

Honey Value of Food Used a_ Home $4.42 $4.23
Per Equivalent Nutrition Unica

Black O.12 O.12

Hale Head of Household Only 0.0/, 0.04

Female Head of Household O_ly 0.23 0.31

Head of Household ts 35 0.51 0.47
to 59 Years Old b

Head of Household t_ 60 0.23 0.32
Years Old or Over`'

Head of Household Completed 0.22 0.27
Rfg_ School"

Male Read Employed 0.38 0.30

Female Head Employed 0.13 0.12

Own Home 0.74 0.75

N 2,263 1,732

SOURCES: 1977 Puerto Rico Supplemnt to the Nationwide Food Consumption Survey;
1984 Puerto Rico Household Food Consumption Survey.

NOTE: Weighted data were used.

aThe money value of food used at home per equivalent nutrition unit (computed on the

basis of 1980 RDA for food energy) lsa daily measure in constant (1984) dollars.

bThe household head ts the female head if one Is present, otherwise it ts the ,,ale
head.
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Equations in both blocks of the full model are assumed to include

random disturbance terms. If the disturbance term in the food expenditure

equation is correlated with the disturbance terms in the nutrient

availability equations, then ordinary regression estimates of the effect of

food at home on nutrient availability would be biased. To avoid this

problem, the money value of food used at home is replaced in the nutrient

availability equations by an instrument for this variable. That is, it is

replaced by the predicted money value of food used at home, based upon

estimation results from the food expenditure analysis. This instrument is

purged of any correlation with the disturbance terms in the nutrient

availability equations. With this adjustment, regression analysis can

produce consistent estimates of the nutrient availability equations.

Regression estimates of the nutrient availability equations for FSP

eligible households in 1977 and 1984 are presented in Tables C.8 and C.9,

respectively. The most consistent finding is that the money value of food

used at home has a positive and significant effect on nutrient availability.

This effect appears to have grown somewhat over the 1977-1984 period.

Implications of the regression estimates for the effects of cash

issuance and NAP's restrictions on eligibility and benefits are developed

in Tables C.10 to C.12. In these tables, FIML estimates are used to assess

the effects of NAP on the money value of food used at home. Regression

estimates of the nutrient availability equations are used to assess the

effects of the estimated changes in the money value of food used at home on

nutrient availability. In this indirect way, the effects of NAP on

nutrient availability are assessed. This procedure is applied to several

"representative" households and should not be confused with the full-scale
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TAB_ C.9

ESTD_ATES OF EQUATIONS EX_LAZNX!_ THE AVAIIABZLITY OF FOOD
gtlEitG_ AND SELECTED NUTRTENT$ XN FOOD USED IPItOtqHOHE FOOD

SUPPLXES BT FOOD-STA)i_KLIGL!JLE PUEItTO RICO liiOUSEHOLDSXN 1984

(standard errors in parentheses, N - 1,732)

Food VLtmm_n VLcmmtn

Enerry 16 Am !_olum Calcium Xron
Ks_leumtot 7 Variables (KciX) (mi) (XU) _u_) (m_) (ms)

Constant 881,055'* 0.385** 7.813'* 99.957** 231,999'* 2.701'*
(188.896) (0.121) (0.067) (23.276) (56.691) (0.935)

Predicted _oney V&lum of Fond 781. 383** O. 515'* 00205** 105.519'* 197. 377** 3.505**

Used ac Rome p_r Equivalent (36.235) (0.023) (0.013) (&,&63) (10.875.) (0.179)
Nutrition Unit _

Black 57. 672 -0.054 -O.013 -13.923 -68. 318 0. Ill
(127.265) (0.O81) (0,044) (15.681) (38.195) (0.630)

I_le Head of Household -153.338 0.043 -0.200** 23.200 101.107 3.111'*
Ou17 (22;*.575) (0.144) (0.077) (27.672) (67.339) (1,111)

Female Head of Household 223.037* 0.04§ 0.018 7.351 -24.994 -1.279'
Only (102.596) (0.066) (0,036) (12.642) (30,791) (0.508)

Bmod of Household tm 35 202.086 0.153' 0.004 19.224 16.174 1.810.*
to 59 Years Old c (114.382) (0.073) (0.040) (14.004) (34.328) (0.366)

had of Household to 60 247.785 -0.085 -0.048 9.574 87.503* 4.182'*
bars Old or Over c (136.570) (0.087) (0.048) (16.828) (40.987) (0.676)

bad of Household Completed 414,158'* -0.129' 0,053 060.077** -35.266 -2.837**
·LIb School c (101.551) (0.064) (0.035) (12,513) (30,477) (0.503)

I_le bed i_ployed -29.590 0.035 0,014 -2.500 -7.906 -0.781
(102.981) (0.066) (0.036) (12,689) (30.907) (0,510)

ferule Heed Btployed 46.906 0,110 . 0.034 5,920 34.136 -0.504
(132.561) (0.085) (0.044) (16.334) (39.784) (0.656)

oma Bom 314.124'* 0,118 -0.042 39.476** 62.469 _ 1.432'*
(101.004) (0.065) (0.035) (12.446) _30.313) (0.500)

12 0.277 O. 250 O. 151 O. 303 0.217 0. 305

SOURCE: 198& Puerto ILtco BmmehoXd ,sod Gomoumptiou Skzrvm7.

BOTES: The dependent variables are daily ummoures per 21-mual-mt-houm-odult-mmle-mquivalenc person. The
nuuher of equivalent adult _emtinS from boat food ouppZieo uu computed separately for each
nutrient, umiuf nutrient-specific ID&.

IThe dependent wrtable In thio equltlou Lo r3m mmturoX logarithm of tim avf_tXabtXity of vttmttn A.

bThe money velum of food uoad mt boom per oquivlXont nutrition unit (computed ou tim basts of 1980 RJ_ for
fond energy) Is · doily umaeure that wi pred4ctad on tim Immim of FLuff. mmtimmtes of tb food-mt-hoe
equation cbt are shown tn Table C.$.

CTbe household bead to the feuaXe bud :if one Lo present; ochervise Lc ts the umle bad.

· Stgntftcmut mt tbs .05 XeroX, tvo-tf_Xad toot.
· *Stfuificent er the ,01 brai, tvo-t&tlad test.

C-21



TABLE C. lO

IMPLIED EFFECTS OF CASH ISSUANCE ON NUTRIENT AVAILABILITY

FOR A TYPICAL HOUSEHOLD, BASED ON STATISTICAL ESTIHATES

Assumptions:

(1) Nutrient availability under NAP is being compared with nutrient availability under
the hypothetical 'Coupon Program."

(2) The 'typical' household is assumd to receive a daily benefit of $1.63 per adult

male equivalent under both NAP and the 'Coupon Program.' This is the average
reported NAP benefit in 1984.

Estimated Effect on the Daily Noney Value of Food Used at _ per Equivalent Nutrition
Unit:

Change in Honey Value - (HPCI/AP - )(PCFs P) x Daily Benefit
of Food Used at Bome

- (.21 - .27) x $1.63

m -$.10

Estimated Effects on the Daily Availability of Nutrients from Food Used at Bone per
Equivale_t Nutrition Unit:

Change in Availability - Change in Honey Value x Estimated Effect of Food at Home
of Nutrient of Food Used at P_me on Nutrient Availability tn 1984

o Change in Availability - -$.10 x 781 - -78 kal
of Food Energy (-2.9Z)

o 'Change in Availability m --$.10 I 0.52 m --0.05

of Vitamin s 6 (-2.3I)

o Change in Availability - -$.10 x l.&70 - -147 IU
of Vitamin A (-2.9t)

o Change in Availability - -$.10 x 106 - -10.6
of Nagnesitm (-3.01)

o Change in Availability m --$.10 X 197 ' --19.7 mg
of Calcium (-2.5Z)

o Change in Availability - -$.10 x 3.5 - -0.35 mg
of Iron (-3.5I)

NOTE: Percentage changes in nutrient availability are relative to the adult sale RDA
(see Table IV.S).
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TABLE C.11

IMPLIED EFFECTS OF RESTRICTIONS ON PROGRAM BENEFITS

ON NUTRIENT AVAILABILITY FOR ATYPICAL HOUSEHOLD,
BASED ON STATISTICAL ESTIMATES

Assumptions:

(1) Nutrient availability under NAP is being compared with nutrient availability under

the hypothetical "Cash Program."

(2) The "typical" household is assumed to receive the average daily NAP benefit of

$1.63 per adult male equivalent. This is average reported NAP benefit in 1984.

Under the "Coupon Program," the benefit is assumed to be $1.89 (16 percent higher)

due to indexation for changes in food prices.

EStimated Effect on the Daily Money Value of Food Used at Home per Equivalent Nutrition
Unit:

Change in Money Value - MPCNA P x (Daily NAP Benefit - Daily "Coupon Program" Benefit)
of Food Used at Home

- .21 x ($1.63 - $1.89)

. = -$.05

Estimated Effects on the Daily Availability of Nutrients from Food Used at Home per

Equivalent Nutrition Unit:

Change in Availability - Change in Money Value x Estimated Effect of Food at Home
of Nutrient of Food Used at Home on Nutrient Availability in 1984

o Change in Availability - -$.05 x 781 - -39 lq:al
of Food Energy (-1.41)

o Change in Availability - -$.05 x 0.52 - -0.03 mg

of Vitamin B6 (-1.41)

o Change in Availability - -$.05 x 1,170 - -74 IU
of Vitamin A (-1.5%)

o Change in Availability - -$.05 x 106 - -5.3 mg
of Magnesium (-1.51)

o Change in Availability - -$.05 x 197 - -9.9 mg
of Calcium (-1.2%)

o Change in Availability - -$.05 x 3.5 - -.18 mg
of Iron (-1.81)

NOTE: Percentage changes in nutrient availability are relative to the adult male RDA
(see Table IV.5).
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TABLE C.12

IMPLIED EFFECTS OF RESTRICTIONS ON PROGRAM ELIGIBILITY

ON NUTRIENT AVAILABILITY FOR A TYPICAL HOUSEHOLD,
BASED ON STATISTICAL ESTIMATES

Assumptions:

(1) Nutrient availability under NAP is being compared with nutrient availabilty under

the hypothetical "Cash Program."

(2) The "typical" household is assumed to be ineligible for NAP and is assumed to

receive a daily benefit under the "Cash Program" of $1.18 per adult male

equivalent. This NAP-ineligible household has a small benefit under the "Cash

Program" (relative to the NAP-eligible household in Table IV.7) because its net

income is relatively high.

Estimated Effect on the Daily Money Value of Food Used at Home per Equivalent Nutrition
Unit:

Change in Money Value = MPCNA P x (Daily NAP Benefit - Daily "Coupon Program" Benefit)
of Food Used at Home

= .21 x ($0.00- $1.18)

= -$.25

Estimated Effects on the Daily Availability of Nutrients from Food Used at Home per

Equivalent Nutrition Unit:

Change in Availability = Change in Money Value x Estimated Effect of Food at Home
of Nutrient of Food Used at Home on Nutrient Availability in 1984

o Change in Availability = -$.25 x 781 = -195 Kcal

of Food Energy (-7.2%)

o Change in Availability = -$.25 x 0.52 = -0.13 mg

of VitaminB6 (-5.9%)

o Change in Availability = -$.25 x 1,470 = -368 IU

of VitaminA (-7.4%)

o Change in Availability = -$.25 x 106 - -26.5 mg

of Magnesium -7.6%)

o Change in Availability = -$.25 x 197 = -49.3 mg
of Calcium (-6.2%)

o Change in Availability = -$.25 x 3.5 = -0.88 mg
of Iron (-8.8%)

NOTE: Percentage changes in nutrient availability are relative to the adult male RDA
(see Table IV.5).
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simulation analysis of nutrient availability that is described in Chapter

IV and in the following section. Highlights of NAP's estimated effects on

nutrient availability, as reported in Tables C.10 to C.12, are as follows:

o For a NAP participant receiving the average benefit,
cash issuance is estimated to have reduced the

availability of food energy by 2.9 percent and the

availability of five nutrients by between 2.3 percent

and 3.5 percent (Table C.10).

o For a NAP participant receiving the average benefit,
NAP's restrictions on benefits are estimated to have

reduced the availability of food energy by 1.4 percent

and the availability of five nutrients by between 1.2
percent and 1.8 percent (Table C.11).

o For the average FSP participant who was ineligible to

receive NAP benefits, the availability of food energy

fell by 7.2 percent and the availability of five

nutrients fell by between 5.9 percent and 8.8 percent

(Table C.12).

C. SIMULATION ANALYSIS

As applied in this study, simulation analysis involves the use of

estimates of equations explaining food use, participation in a food

assistance program, and nutrient availability to predict these outcome8 for

individual sample households under alternative sets of program

regulations. The predicted outcomes under one set of program rules can be

averaged over the sample and compared to average predicted outcomes under

another set of regulations, thus providing an estimate of the effect of the

regulation changes on food expenditures and nutrient availability.

Household program participation, food expenditures, and nutrient

availability were simulated under three alternative programs. The programs

and the equations used in the simulations are as follows:
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Pro,ram 1- NAP

(a) P1 = Z84_84 + ¥84NAP84

(b) F1 -- X84B84 + _84NAP84 x PI

(c) NA 1 = Y84184 + 884F 1

Pro_ram 2 - A hypothetical "Coupon Program" that provides NAP-
level benefits in the form of coupons

(a) P2 _ Z84684 + Y77NAP84

(b) F2 - X84684 + _77NAP84 x P2

(c) NA2 = Y84X84 + B84F 2

Pro_ram 3 - A hypothetical "Cash Program" that provides FSP-
level benefits in the form of cash and has FSP

- eligibility requirements

(a) P3 ' Z84684 + _84FSP84

(b) F3 = X84884 + 684FSP84 x P3

(c) NA3 - Y84t84 + 884F3

The notation in the equations is defined as follows:

684 The vector of coefficients on household charac-
teristics in the 1984 program participation

equation

Y77 (¥84) The coefficient on the actual or potential food
assistance benefit in the 1977 (1984) program

participation equation

B84 The vector of coefficients on household charac-
teristics in the 1984 food expenditure equation
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a77 (a84) The coefficient on the actual food assistance
benefit in the 1977 (1984) food expenditure
equation

_84 The vector of coefficients on household charac-
teristics in a selected 1984 nutrient

availability equation

884 The coefficient on food expenditures (specifi-
cally, the money value of food used at home) in

a selected 1984 nutrient availability equation

P1 (P2' P3 ) The simulated value of the participation index
under Program I (Program 2 or Program 3)

P1 (P2' P3 ) An indicator of simulated participation status
(0 = nonparticipation, 1 - participation) under

Program 1 (Program 2 or Program 3)

FI (F2, F3) Simulated food expenditures under Program 1
(Program 2 or Program 3)

NA 1 (NA2, NA3) Simulated availability of a selected nutrient
under Program 1 (Program 2 or Program 3)

Z84 A vector of household characteristics, measured
in 1984, that affect program participation

X84 A vector of household characteristics, measured
in 1984, that affect food expenditures

Y84 A vector of household characteristics, measured
in 1984, that affect the availability of a
selected nutrient

NAP84 The potential 1984 NAP benefit

FSP84 The potential 1984 FSP benefit if the FSP had
continued to exist in 1984

NOTES: (1) Only one selected nutrient availability equation is

shown from among six such equations.

(2) The simulated benefit amount received by a household

is given by the interaction of the potential benefit
and the simulated participation status (P).

(3) In simulating nutrient availability, the measure of

food expenditures is the money value of food used at
home.
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Heuristically, the effects of cash issuance on food expenditures

are nutrient availability are given by F1 - F2 and NA 1 - NA2, while the

effects of restrictions on eligibility and benefits are given by F 1 - F 3

and NA 1 - NA3.

Two pairs of simulations were conducted: (1) simulation of outcomes

under the "Coupon Program" and NAP, and (2) simulation of outcomes under

the "Cash Program" and NAP. Tables C.13 and C.14 provide step-by-step

descriptions of the procedures for simulating total food expenditures under

these two pairs of programs. The procedures for simulating the money value

of food used at home are exactly analogous to these. Simulation of

nutrient availability requires the replacement of Step 5 in the simulation

of the money value of food used at home with the following two steps:

- 5. To simulate nutrient availability, regression
estimates of equations explaining the availability of

food energy and the five selected nutrients are
applied to reported household characteristics and the

prediced money value of food used at home. The result

is the predicted availability of food energy and
nutrients under the program being studied.

6. For each household, predicted nutrient availability is

compared to the RDA. Based on results for all house-

holds in the simulation, the percentages of households

that fail to attain the RDA for food energy and the

five selected nutrients are computed.
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TABLE C. 13

PROCEDURE FOR SIMULATING THE EFFECT OF

CASH ISSUANCE ON TOTAL FOOD EXPENDITURES

A. Using the 1984 data file, total food expenditures are simulated under

the hypothetical "Coupon Program."

1. Eligibility requirements are assumed to be the same under the

"Coupon Program" as under NAP. Eligibility of households in the

1984 file for the "Coupon Program" is determined by comparing

reported incomes to NAP eligibility limits, a

2. Benefit amounts are assumed to be the sa_e as under NAP; however,
the benefits are in the form of coupons.

3. The 1984 statistical estimates of the determinants of partici-

pation in NAP are used to determine the probability of

participation in the "Coupon Program" for each eligible house-

hold. However, because benefits are in the form of coupons

rather than cash, the statistical estimate of the effect of cash

benefits on participation is replaced by the statistical estimate

of the effect of coupon benefits on participation, c

4. The 1984 statistical estimates of the determinants of total food

expenditures are used to predict expenditures by each household

that is predicted to participate in the "Coupon Program."
However, because benefits are in the form of coupons rather than

cash, the statistical estimate of the MPC out of cash benefits is

replaced by the estimated MPC out of coupons from the statistical

analysis of the 1977 data. d

5. The average predicted total food expenditure is computed for
predicted participants in the "Coupon Program."

B. Again using 1984 data, total food expenditures of predicted partici-

pants in the hypothetical "Coupon Program _ are simulated under the

assumption that the "Coupon Program" is replaced by NAP.

1. Because the "Coupon Program" and NAP have the same eligibility

requirements, all of the target households (predicted

participants in the "Coupon Program") are eligible for NAP. a

2. Benefits are assumed to be in the form of cash and in NAP
amounts, b
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TABLE C.13 (Continued)

3. The 1984 statistical estimates of the determinants of program

participation (including the estimated effect of cash benefits)
are used to determine the probability of participation in NAP for

each target household, c

4. The 1984 statistical estimates of the determinants of total food

expenditures (including the estimated MPC out of cash benefits)

are _sed to predict expenditures by each target household under
NAP. _

5. The average predicted total food expenditure under NAP is

computed for target households. This amount is compared to the

average predicted expenditure of the same households under the

"Coupon Program" to obtain an estimate of the effect of cash

issuance on total food expenditures.

aComplete information on deductions from gross income is not available in the
1984 survey data file. In lieu of this information, a household's deductions

are assumed to equal a proportion of its gross income. The proportion is the

average deduction rate, by household size, reported in the June 1984 Puerto

Rico master case record file. For elderly households, net income eligibtlty

_for NAP and the "Coupon Program" is determined by applying the estimated

deduction rate to reported gross income and comparing the resultant estimated

net income with the NAP net income limits. Gross income eligibility for both

programs is determined by a direct comparison of reported gross income to the

NAP gross income limits.

ball eligible households are assigned a potential NAP or "Coupon Program"

benefit. For reported participants in NAP, the amount of the potential
benefit is set equal to the reported amount of the NAP benefit. Potential

benefits for all other households are assigned on the basis of an estimated
NAP benefit equation. Regression analysis was used to estimate this equation.

CA "disturbance term" randomly selected from the standard normal distribution

is assigned to each household in the 1984 data file. Each eligible

household's disturbance term is compared to its predicted probability of

participating (actually, to its predicted participation index) in the program

being studied. If the disturbance term is the smaller of the two, then the

household is selected as a simulated participant in that program.

dTo preserve the variation across households that is observed in reported

total food expenditures, the predicted value of total food expenditures is

specified to include a disturbance term. This term, which is equal to each

household's residual in the estimated total food expenditure equation, is

included in the predictions of total food expenditures under the "Coupon

Program" and NAP.
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TABLE C.14

PROCEDURE FOR SIMULATING THE EFFECT OF RESTRICTIONS ON

ELIGIBILITY AND BENEFITS ON TOTAL FOOD EXPENDITURES

A. Using the 1984 data file, total food expenditures are simulated under

the hypothetical "Cash Program."

1. Eligibility requirements are assumed to be less restrictive under

the "Cash Program" than under NAP. These requirements are found

by adjusting 1977 FSP eligibility requirements for inflation, a

2. Benefits are assumed to be in the form of cash and to be

approximately 16 percent larger under the "Cash Pro_ram" than
under NAP--equal to projected FSP benefits in 1984.v

3. The 1984 statistical estimates of the determinants of participa-

tion in NAP are used to determine the probability of participa-
tion in the "Cash Program" for each eligible household, c

4. The 1984 statistical estimates of the determinants of total food

expenditures are used to predict expenditures by each h_usehold
that is predicted to participate in the "Cash Program.

5. The average predicted total food expenditure is computed for

. predicted participants in the "Cash Program."

B. Again using 1984 data, total food expenditures of predicted partici-

pants in the hypothetical "Cash Program" are simulated under the

assumption that the "Cash Program" is replaced by NAP.

1. The more restrictive NAP eligiblity criteria are applied to the

target households (predicted participants in the "Cash'

Program"). a

2. Benefits are assumed to be in the form of cash and in NAP
bamounts.

3. The 1984 statistical estimates of the determinants of program

participation are used to determine the probability of

participation in NAP for each NAP-eligible target household, c

4. The 1984 statistical estimates of the determinants of total food

expenditures are used to predict expenditures by each target
household under NAP. d

5. The average predicted total food expenditure under NAP is
computed for target households. This amount is compared to the

average predicted expenditure of the same households under the
"Cash Program" to obtain an estimate of the effect of restric-

tions on eligibility and benefits on total food expenditures.
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TABLE C.14 (Continued)

aComplete information on deductions from gross income is not available in the

1977 and 1984 survey data files. In lieu of this information, a household's

deductions are assumed to equal a proportion of its gross income. The propor-

tion is the average deduction rate, by household size, computed from FSP

quality control data for 1978 and fromthe June 1984 Puerto Rico master case

record file. For elderly households, net income eligibilty for NAP is

determined by applying the 1984 deduction rate to reported gross income in the

1984 survey data file and comparing the resultant estimated net income with

the NAP net income limits. Net income eligibilty for the FSP is determined by

applying the 1978 deduction rate to reported gross income in the 1984 survey

data file and comparing the resultant estimated net income with 1977 FSP net

income limits measured in 1984 dollars. Gross income eligibility for these

programs is determined by direct comparisons of reported gross income to the

actual NAP gross income limits and the inflation-adjusted FSP limits.

bHouseholds eligible for NAP are assigned a potential NAP benefit equal to the

reported NAP benefit (if available) or to the predicted benefit based on an

estimated NAP benefit equation. Regression analysis was used to estimate this

equation on a sample of NAP participants. Household eligible for the FSP are

assigned a FSP benefit equal to 1.1577 times their assigned potential NAP

benefit. The adjustment factor accounts for the indexation of FSP maximum

benefits that would have occurred subsequent to June 1982 if the FSP had

remained in effect. See Chapter I for details.

'CA "disturbance term" randomly selected from the standard normal distribution

is assigned to each household in the 1984 data file. The disturbance term for

each household that is eligible for NAP or the "Cash Program" is compared to

its predicted probabilty of participation (actually, to its predicted partici-

pation index) in the program being studied. If the disturbance term is the

smaller of the two, then the household is selected as a simulated participant

in that program.

dTo preserve the variation across households that is observed in reported
total food expenditures, the predicted value of total food expenditures is

specified to include a disturbance term. This term, which is equal to each
household's residual in the estimated total food expenditure equation, is

included in the predictions of total food expenditures under the "Cash

Program" and NAP.
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APPENDIX D

ANALYSIS OF THE POSSIBILITY OF EFFECTS

OF THE ELIMINATION OF THE FOOD STAMP

PURCHASE REQUIREMENT



The evaluation of the effects of NAP on food expenditures in Puerto

Rico, which is presented in the body of this report, is based upon two

surveys, one administered in 1977 and one in 1984. NAP effects are

derived, directly or indirectly, by comparisons between the values of food

expenditures in the two survey years, by comparisons of regression coeffi-

cients on variables in food-expenditure equations estimated in the two

years, and by comparison of simulated food expenditures under NAP and two

hypothetical programs that combine aspects of NAP and the FSP. While such

comparisons provide information on expenditure behavior both prior to and

following the implementation of NAP, the pre-NAP 1977 survey was

administered before another major change in the FSP--the elimination of the

purchase requirement (EPR) in 1979. As both EPR and the introduction of

NAP occurred between 1977 and 1984, the comparison of 1977 and 1984 results

' to provide an indication of the effects of NAP may be misleading since any

differences in the results may be due in part to EPR. This possibility is

of particular concern since the expectation is that EPR should have reduced

food expenditures--exactly the type of effect that was predicted for NAP.

To determine the extent to which EPR affected food expenditures,

the 1977 survey data were investigated. By relying on the fact that

different individuals have different purchase requirements, it is possible,

conceptually, to determine the effect of purchase requirements on food

expenditures. By extrapolation, the effect of the elimination of the

purchase requirement on food expenditures can be predicted, for EPR is, as

a first approximation, simply a reduction of the purchase requirement to zero.

The impact of a purchase requirement on food expenditures is

complex, as the purchase requirement could have two different effects on
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household behavior: (1) it could make partial participation in the FSP

(i.e., the purchase of only some fraction of the total food stamp

allotment) a realistic option since there are likely to be financial

burdens imposed by the presence of a purchase requirement; and (2) it could

make any level of participation in the FSP difficult because of problems

faced in raising the cash necessary to purchase any portion Of the food

stamp allotment. As the first of these two possibilities is the more

likely response, this analysis of the effects of EPR will focus on partial

participation in the FSP.

Prior to EPR, a household which participated in the FSP fell into

one of three categories: partial participation, full participation with

food expenditures exactly equal to the food stamp allotment, or full

participation with food expenditures exceeding the allotment due to

- additional food purchases out of the household's private income. EPR

affected those households that were partial participants as well as some of

the households in the _econd category that chose not to supplement their

food purchases beyond the food stamp allotment. Some of these households

are likely to have been constrained by the program in the sense'that they

would have preferred to



EPR would be expected to come from those households which _re consuming

exactly their food stamp allotment before EPR--that is, those households at

the "kink" of their budget constraint.

The statistical model used to estimate the effects of the purchase

requirement on food expenditures assumes that households make a choice

among the three pre-EPR participation categories, as well as choosing

whether or not to participate in the FSP at all. The model simultaneously

eliminates the self-selectivity bias that would arise from participation in

the program as well as the self-selectivity bias that would arise from the

choice of one of the three categories of program participation.

The estimation of the model on the basis of the 1977 data failed to

reveal any effects of the purchase requirement on food expenditures. Three

- different food expenditure equations were investigated as part of this

estimation:

(1) F _ a + bP + cY + dB

(2) log F = a + b (log P) + c (log Y) + d (log B)

(3) PF = a + bP + cY + dB

where

F = food expenditure per adult male equivalent or

equivalent nutrition unit,

P = ratio of the purchase requirement to the food stamp

allotment,

Y = cash income per adult male equivalent, and

B = food stamp bonus per adult male equivalent.

In equation (1), food expenditure is a linear function of the ratio

of the purchase requirement to the food stamp allotment, cash income, and
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the food stamp bonus. In equation (2), the logarithm of food expenditure

is a function of the logarithms of the three variables included in equation

(1). This form of the model is realistic if households change their food

expenditures by a given percentage in response to a given percentage change

in the ratio of the purchase requirement to the food stamp allotment, cash

income, or the food stamp bonus. The third equation assumes that

households choose the product of food expenditure and the ratio of the

purchase requirement to the food stamp allotment--which equals the

households' food expenditures from their own income. This own food

expenditure is assumed to be a function of the ratio of the purchase

requirement to the cash income, and the food stamp allotment, food stamp

bonus (this specification is the Stone-Geary or linear-expenditure-system

. form).

The estimation of the model failed to reveal any impact of the

purchase requirement on food expenditures as there was not a detectable

number of households consuming at the kink of their budget constraint and,

as noted above, very few households in the survey reported being'partial

participants. 1 If there had been a large number of households at the kink,

this would appear in the data as a clustering of values for households'

food expenditures around the value of the households' food stamp

allotments.

Estimation of the model required the determination of a "clustering

parameter" (the standard deviation of the distribution of the population),

the estimate of which is based upon the underlying amount of clustering

IGiven that there is no effect of EPR found for food expenditures,

the expected impact of EPR on nutrient availability is also zero.
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around the kink in the data. Estimation of equations (2) and (3) above,

generated values of zero for this parameter--that is, no detectable amount

of clustering was found. Equation (1) generated a non-zero value for the

clustering parameter but for incorrect reasons. This is illustrated in

Figure D.1, which shows the distribution of food expenditures predicted by

equation (1), along with the actual distribution of the data. As the

figure indicates, the predicted distribution does have a kink around the

mean kink value in the data, $16. However, the underlying data show no

clustering at that point, but rather a clustering almost $10 higher, at

around $26. This clustering at $26 could not be a result of the kink, as

it is too far away. The estimates obtained for equation (1) "mistake" that

clustering for a clustering around the kink.

Figure D.1 also reveals why the estimation of equation (2) revealed

no clustering. That equation assumes that the underlying data have a

logarithmic distribution. As the figure indicates, the underlying data

have an approximately log-normal distribution. Thus, when equation (2) is

estimated, the clustering in the data around $26 is not mistaken for a

clustering around the kink, but rather is correctly interpreted as the peak

of a log-normal distribution. The estimates indicate that, when the

distribution of the underlying data is correctly modeled, there is no

clustering in the data.

In summary, this investigation of the 1977 data failed to reveal

any impact of the purchase requirement on food expenditures. Therefore,

the comparisons of 1977 and 1984 results to obtain the est£mates of NAP

effects that are presented in the body of this report are not biased by the

absence of controls for EPR effects.
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FTGURE D. 1

ACTUAL AND PREDICTED DENSITY OF FOOD EXPENDITURES
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